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AUTO THROTTLE - DESCRIPTION AND OPERATION 


1. Description 


A. The auto throttle system provides tho means for automatically controlling 
the engine throttles during approach/londing procedures. ‘The system 
functions as an independent system utilizing a reference signal output 
from a speed command computer. Although the өрсей commana computer ie not 
а part of the auto throttle contro) system, it is required for system 
operation. В 


D. The system is comprised of an auto throttle lover, а computer with control 
and interlock circuits, linear accelerometer, servo drive unit (servo 
drive and gear box), throttle levers drive clutch, engage switch, dis- 
engage solenoid, quick-disconnect buttons, and an auto throttle off 
warning light (see Figures 1 and 1A). 


C. Computer 
(1) The auto throttle computer contains the electronic circuits required Е 
to process the reference signal frou the speed comand computer and 
generate the electrical output to command servo drive movement, ‘The H 
computer also provides minor loop stabilization, circuit interlock * 
functions, throttle logic circuit functions, and warning light 
functions. 


(2) The control and interlock circuits monitor servo drive command signals 
for system operation within safe maneuver boundaries. Throttle position к 
sensing, through the maximum and minimum authority switches, is used 
to prevent the servo system from driving the throttles into regions of 
excessively high or low engine thrust operation. 


(3) Monitoring within the computer includes comparison of command signal 
input with tachometer feedback. System engage logic is interrupted 
when any malfunction is detected, thus disengaging the system. 


(4) Тһе front panel self-test assembly includes а meter and selector » 
switch for testing all system components. + 
D. Servo Drive System F 


(1) me servo drive system includes the servo drive and the airplane 
gearpack unit located at the forward end of the pilot's contro) pedes- 
tal in the flight compartment. “ne servo drive includes motor, rate 
generator, and reduction gears. he airplane gearpack includes а 
reduction gear train and chain sprocket. 
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(2) Тһе speed and direction of rotation of the cervo motor 46 proportional 
to the command signal from the servo amplifier in the auto throttle 
computer. Servo motor speed is reduced through reduction gears and 
here coupied to the airplane gear pack by means of a splined shaft. 
Drive speed is further reduced in the gear pack and the output torque 
at the sprocket drives a chain to position the throttle levers. Тһе 
servo system drives the throttles at a 8 degrees/second at maximum 
signal input. 


E. Throttle Levers Drive Clutch (See Figure 2.) 


(1) The throttle levers drive clutch couples the servo system torque to the 
engine throttle levers. The clutch assembly can be manually ove: powered 
with a force no greater than ordinarily required for throttle operation 
with auto throttle system disengaged. At the same time the holding 
power of the clutch is sufficient to be insensitive to system friction" 
gradients, vibration, or breakway forces. 


(2) mere are four sprag clutch units, one for each throttle lever. Eight 
manual input driver fingers аге mechanically connected to each throttle 
lever end positioned 90 degrees apart between four sets of double sprag 
Linked to the output sheave as shown in Section А-А Note that for 
each direction of rotation, one of each pair of sprags vill jam against 
the servo input race and the other will slide. 


E 


(3) Тһе apto throttle servo system drives the servo input race. Ав the 
race moves, the leading sprag in each pair jams and causes the output 
sheave to rotate. ‘The output sheave is connected to а cuble running 
aft to its respective engine. 


(u) Manual operation and override of the servo drive system are identical 
because in both instances the manual input driver fingers release the 
spregs from the servo input race. When the throttle lever is moved, 
ihe driver finger pushes the jom-side sprag of each pair away from 
the servo input race as shown by Gashed lines. Positive driving 

М control is now made between the driver finger and the sprag at point X 
and direct force is applied to the output sheave. 


(5) Тһе servo drive system and gear train provide sufficient holding torque 
against the sprag clutch dur ing manual operation to prevent any 
creeping of throttle settings. 


Zr 


P. Engage Lever 


(1) The auto throttle lever, located adjacent to the throttle levers, 
provides the means for engaging/disengaging the auto throttle system. к 
The lever is mechanically connected to the auto throttle engage 
switch. Unless engage logic circuits are satisfied, the lever cannot 
be moved from the disengage position. 
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G. Engage Switch 


(1) The auto throttle engage switch, located at the forward end of the 
pilot's control pedestal, closes the circuit between the auto throttle 
compute» and the servo rotor. Switch actuation/deactuation is control- 
leà by mechanical linkages connected to the auto throttle lever. 


X. Disengago Solenosa 


(1) The auto throttle disengage solenoid, located adjacent to the engage 
switch, is electrically controlled by 28 vdc supplied from the computer, 
through an interlock circuit. When the solenoid is energized, the auto 
throttle lever and linkage can be moved to place the engage switch in 
the engage position. if the electrical circuit to the solenoid 4s 
opened while the auto throttle system is engaged, the solenoid deener- 
gizes causing the linkage to move and place the switch and the lever 
in the disengage position. в 


X. Authority Switches 


(1) Maximur and minimum authority switches (within the pilot's control 
pedestal) are interlocked through the computer to prevent the servo 
drive from moving the throttles into an engine thrust region that would 

“Бе sbnormal or unsafe during landing/approach conditions. However, 

the throttle levers can be manually moved throughout their entire k 
range (aft mechanical stop to forward mechanicai stop) without disengag- ке 
ing the auto throttle system. When released, the throttles will move to 

a thrust setting to satisfy the error command from the speed cosinand 

system. Each of the 2 maximum authority switches is controlled by the 

corresponding inboard throttle levers. Тһе 2 minimum authority switches 

are controlled by the corresponding outboard throttle lever. 


2. Reverse Thrust Disengage Switches 


(1) Each of the 2 reverse thrust disengage switches is a part of the 
áisengage solenoid interlock circuit and is controlled by a corresponding 
reverse thrust lever. When either reverse thrust lever (No. 2 or No. 3) 


we. 
is moved into the reverse thrust range, the solenoid deenergizes 
causing the engage lever Linkage to move the lever and the engage 
switch to the disengage position. F 
K. Quick Disconnect Buttons 


(1) Auto throttle release buttons ure located on the outboard side of 
number one end number four throttle lever handles. For manual take- 
over (as for example, during go around) tho system їз overpowered 
апа released by one hand motion. 
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Auto Throttle Off Warning 


(1) A red auto throttle off warning lomp 10 located in each master failure 


warning ànnunciator, Ine lights will come on whenever the auto 
throttle is disengaged by any menno, The lights can be reset by 


pressing the monitor reset button located adjacent to each failure 
annuncietor, 


Fast/Slow Indication 


(1) A fast/elow indicator, located in the flight director indicator, 


presents visual indication of programed airapeed in relation to attitude 
and trim during eppronch/lending procedures. 


The primary purpose of the fast/slow indicator is for 
monitoring speed comand system operation. 


(2) Proper auto throttle system operation will adjust the throttles during 


flight so the pointer on the indicator will stay in the center position 
of the fast/slow scale, 


2, Operation 


The auto throttle operates from signals from the speed command system, 
Engine powor settings are automatically adjusted to maintain an optimum 
speed during Janding approach conditions. Auto throttle can be engaged 
only if the speed comand system is in the approach mode end all system 
interlocks axe satisfied. 


During the approach mode, the speed command system senses wing lift, pitch 
and pitch rate, flap position, and forward acceleration. ‘These components 
of airplane dynamics are used to compute an optimum approach speed for the 
existing trim, weight, and attitude of the airplane. Any error from this 
speed reference is displayed on the fast-slow indicator (an integral pact 
of the flight director indicator. This same reference/error sigual is fed 
to the auto throttle computer/emplifier where it is used to generate the 
electrical output to comand servo drive movement. (See Figure 3.) 


The auto throttle control system is automatically disengaged when any one 
of the following conditions occur: 


(1) The monitor in the computer detects a malfunction. 


(2) Speed conmand system is placed in other than approach mode. 


(3) Either auto throttie quick disconnect button is pressed. 
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(uh) Movement of auto throttle lever to disengage position. 


(5) Movement of either Йо. 2 or По. 3 reverse thrust lever into reverse 


thrust range. 


(6) Rotation of any anti-skid wheel speed transducer. 
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AUTO THROPPLE - DESCRIPTION AND OPERATION 


1. Deceription 


А. 


в. 


Tne auto throttie system provides the means for automatically controlling 
the throttle levers to maintain a selected indicated airspeed during 
approach/landing procedures. The system is independent of the autopilot 
system and is comprised of an auto throttle lever, a computer with contro) 
and interlock circuits, Linear accelerometer, servo drive unit, (servo 
rive and gear box), throttle levers drive clutch, engage switch, disen- 
gage solenoid, quick-disconect buttons, and an auto throttle off warning 
light (see Figures 1 and 1A). . 


Auto Throttle Computer 


(1) The auto throttłe computer contains the electronic circuits required to 


process the input signals and generate the electrical output to command 
servo drive movement, Signal inputs to the computer include airspeed 
error, longitudinal acceleration, elevator rovewent, and pitch attitude. 
"These signals, processed in the auto throttle computer, operate the 
servo system to provide precise airspeed control with a minimum of 
throttle lever activity. 


(2) The control and interlock circuits monitor servo drive command signals 


for system operation within sefe meneuver boundaries. Throttle 
position sensing, through the maximum and minium authority switches 
installed in the throttle level cam package, is used to prevent the 
servo system from driving the throttles into regions of excessively 
high or Low engine thrust operation. 


(3) Monitoring within the computer includes comparison of command signal 


input with tachometer feedback. System engage logic is interrupted 
when any malfunction is detected, thus disengaging the system. 


(u) The front panel self-test assembly includes в meter and selector 


в. 


switch for testing of system components. 


Lineer Accelerometer 


(1) Те linear accelerometer is an electronechanical device that translates 


det 15/61 


longitudinal acceleration iuto electrical signals. The unit is a 
hermetically sealed, fluid-damped-type transducer comprised of an 
E-pickoff transformer and a suspended armature, Mie E-shaped core of 
the transformer has the excitation winding on the center leg, and the 
signal output on the two outer legs. The signal output windings are 
differentially connected to produce a mull (zero output) under static 
(no forward acceleration) conditions. 
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(2) Belf-test coils, actuated’by the self-test switch on the auto throttle 
computer, provide for remote checking of the accelerometer when 
installed in the airplane, 


D, servo Drive System 


(1) The servo drivo system includes the servo drive and the airplane 
gearpack unit located at the forvare end of the pilot's control 
pedestal in the flight compartment. The servo drive includes motor, 
rate generator, and reduction gears. ‘The airplane gearpack includes 
а reduction gear train and chain sprocket. 


(2) Тһе speed and direction of rotation of the servo motor is proportional 
to the command signal from the servo amplifier in the auto throttle 
computor. Servo motor speed is reduced through reduction gears and 
coupled to the airplane gearpack by means of a splined shaft. Drive 
speed is further reduced in the gearpack and the output torque at the 
sprocket drives a chain to position the throttle levers. The servo 
system drives the throttles at 8 degrees/second at maximum signal 
input. 


E. Throttle levers Drive Clutch (See Figure 2.) 


(3) Тһе throttle levers drive clutch couples the servo system torque to 
the engine throttle levers. ‘he clutch assembly can be manually 
overpowered with a force no greater than ordinarily required for 
throttle operation vith auto throttle system disengaged. At the same 
time the holding power of the clutch is sufficient to be insensitive 
to system friction gradients, vibration, or breakawey forces. 


(2) There ave four sprag clutch units, one for each throttle lever. 
Eight manual input driver fingers are mechanically connected to each 
throttle lever and positioned between four sets of double sprago linked 
to the output sheave as shown in Section А-А. Tote that for each 
direction of rotation, one of each pair of sprags will jam against the 
servo input race and the other will slide. 


(3) The auto throttle servo system drives the servo input race. Ав the 
race moves, the leading sprag in each pair jams and causes the output 
sheave to rotate. ‘The outyut sheave is connected to a cable running 
aft to its respective engine. 


(0) Mama) operation and overpower of the servo drive system are identical 
because in both instances the manual input driver fingers release the 
sprage from the servo input race. When the throttle lever 48 moved, 
the driver finger pushes the jan-side sprag of each pair away from 
the servo input race as shown by dashed lines. Positive driving 
control is now made betveen the driver finger and the sprag at point X 
and direct force is applied to the output sheave. 


22-30-0 
COLE 3 
Aug 1/67 Page 3 


Б 


DOUGLAS AIRCRAFT co., INC. 


25-8 SIXTY SERIES B 


к 
MAINTENANCE MANUAL 


А. INPUT) OUTPUT SHEAVE 


'SERVO INPUT RACE 


MANUAL INPUT 
DRIVER FINGER 


SERVO INPUT 
A4SPLINED SHAFT 


CUTAWAY VIEW OF CLUTCH - UPPER HALF 


SPRAG 
SERVO INPUT, 
RACE 


Др 


MANUAL INPUT. 
DRIVER FINGER’ 


MANUAL INPUT г 
ORIVER FINGER 


в 
ELF. ING 
2 
озтрут sheave 
испом А-А d 
SPRAG ORIVER SET 
' 
NA2-2659 я 
22-30-0 Throttle Clutch Unit 
CODE 3 Figure 2 


Page h Aug 1/61 


DOUGLAS AIRCRATT CO., INC. 


DC-A SIXTY SERIES 


MAINTENANCE AANUAL 


(5) The servo drive system and gear train provide sufficient holding torque 


against the sprag clutch during manual operation to prevent any creeping 
of throttle settings. 


Engago Lever 


(1) The auto throttle lever, located adjacent to the throttle levers, 
provide the means for engaging/disengaging the auto throttle system. 
The lever is mechanically connected to the auto throttle engage 
switch. Unloas engage logic circuits are satisfied, the lever cannot 
he moved from the disengege position. 2 


9. Engage Switch 


(1) The auto throttle engage switch, located at the forwerd end of the 
pilot's control pedestal, closes the circuit between the euto throttle 
computer and the servo motor. Switch actuation/deactuation is control- 
led by mechanical Linkages connected to the auto throttle lever. 


H. Disengage Solenoid 


(L) She auto throttle disengage solenoid, located adjacent to the engage 
switch, is electrically controileà by 28 vde supplied from the computer, 
through an interlock circuit. When the solenoid is energized, the auto 
throttle lever and linkage can be moved to place the engage switch in 
the engage position. If the electrical circuit to the solenoid is 
opened while the auto throttle system is engaged, the solenoid 
deenergizes causing the linkage to move and place the switch and the 
lever in the disengage position. 


I. Authority Switches 


(1) Maximum and minimum authority switches (within the pilot's control 
pedestal) are interlocked through the computer to prevent the servo 
drive from moving the throttles into an engine thrust region that 
would be abnormal or unsafe during landing/approach conditions. 
However, the throttle levers can be manually moved throughout their 
entire range (aft mechanical stop to forward mechanical stop) without 
disengaging the auto throttle system. When released, the throttles 
wii move to а thrust setting to satisfy the error command from the 
speed comand system. Fach of the 2 maximum authority switches 18 
controlled by the corresponding inboard throttle Jevers. Tho 2 
minimum authority switches are controlled by the corresponding 
outboard throttle lever. 


J. Reverse Thrust Disengage Switches 


(1) Each of the 2 reverse thrust disengage switches is a part of the 
disengage solenoid interlock circuit and is controlled by a corre- 
sponding reverse thrust lever. When either reverse thrust lever 
(No. 2 or No. 3) is moved into the reverse thrust range, the solenoid 
deenergizes causing the engage lever linkage to move the lever and the 
engage switch to the disengage position. 
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К. Quick-Disccnnect Buttons 


(1) Auto throttle release buttons are located on the outboard side of 
number one and number four throttle lever handles. For manual take- 
over (as for example, during go-around) the system is overpowered and 
released by one hand motion. 


1, Auto Throttle Off Warning 


(1) А rea auto throttle off warning lamp is Jocated in each master failure 
warning annunciator. Тһе lights will come on whenever the auto 
throttle is disengaged by any means. The lights can be reset by 
pressing the monitor reset button located adjacent to each failure 
annunciator, 


M. Auto Throttle Calibrator 


(1) The auto throttle calibrator permits plug-in calibration of the auto 
throttle computer to шесі the requirements of different airplane types 
end series. It also controls the amplitude relationship of electronic 
signals et various points within the auto throttle computer system. 
Thus the auto throttle calibrator controls the speed of throttle change 
in response to а system input. Selection of a particular auto throttle 
calibrator is determined by airplane aero-dynamles and operating 
procedures. 


ра 
Бъ 
E 


(2) The auto throttle calibrator plugs into the front mounted electrical 
connector of the auto throttle computer (located in the radio rack in 
the flight compartment). The calibrator must be installed before the 
system can be tested or put into operation. 


2. System Operation 


A. Desired indicated airspeed is manually selected on the airspeed indicator 
Әу means of the set knob. An error signal (difference between existing 
and selected airspeed) is fed into the auto throttle computer. This Р 
signal is summed vith a forward accoleration signal received from the 
Linear acceleroneter and a pitch anticipation signal from the elevator 
position sensor. Тһе final combination is filtered to remove gust induced 
noise. A pitch reference signal is used to remove any pitch component 
from the accelerometer signal. (See Figure 3.) 


B, Тһе airspeed orror signal is processed through an electronic integrator 
circuit and summed with the complementary filter output to eliminate а 
stand-off errors due to changes in steady state thrust requirements. А 
servo tachometor feedback signal, derived from a precision tachometer on 
the system servo motor, is also sent through the integrator to derive 
throttle position feedback information. 
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The Integrator io also used to synchronize the system in the disengaged 
noue. Tne airspeed error siguu is iseounceted daring byuchtonicativu 
to prevent the integrator from wiping out any present airspeed error. 


With all system engage interlocks satisfied, the auto throttle lever can 
Зе moved to and will hold in the engage position. This closes the 
circuits (through the engage switch) to allow the servo amplifier to 
provide power to the control field of the ac servo motor in the form of 

срв variable width rectangular pulses. Output voltage is a function 
of pulse width which is controlled by signal level. 


Throttle displacement limiting circuitry consists of a phase sensor and 
limit-switch interlocks which work with Limit switches in the aircraft 
throttle mechanism. Operation of the high or low limits 4s interlocked 
with the phase sensor to make certain that the system will back away from 
the Limits when polerity of the driving signal reverses. The phase sensor 
is interlocked with the limit condition to prevent unnecessary relay 
actuation during norma} operation. 


Monitoring circuitry includes a shaping amplifier and level detector. 
Command signal input to the servo amplifier is compared to the tachometer 
feedback signal in the shaping amplifier. Output from the shaping ampli- 
fier is applied to a level detector nich interrupts system engage logic 
when а preset difference threshold 15 exceeded. An adjustable time delay 
is provided to prevent nuisance actuation of the monitor. 
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G, The auto throttle control system is automatically disengaged when any 
one of the following conditions occur: 


(2) The monitor in tne computer detects а malfunction. 


(2) Either auto throttle quick disconnect button is pressed. 
(3) Movement of the auto throttle lever to disengage position, 


(4) Movement of either Но, 2 or No. 3 reverse thrust lever into reverse 
thrust range. 


(5) Rotation of any anti-skid wheel speed trensducer. 
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AUTO THROTTLE - DESCRIPTION AND OPERATION 


Description 


Tue auto throttle system provides the means for automatically controlling 
the throttle levers to maintain a selected indicated airspeed during 
approrch/landing procedures. The system is independent of the autopilot 
system and is comprised of an auto throttle lever, a computer with control 
and interlock circuits, linear accelerometer, servo drive unit (servo 
rive and gear box), throttle levers drive clutch, engage switch, disen- 
gage solenoid, quick-disconnect buttons, and an auto throttle off warning 
light (see Figures 1 and 1А). 


Auto Throttle Computer 


(1) The auto throttle computer contains the electronic circuits required 
to process the input signals and generate the electrical output to 
command servo drive movement, Signal inputs to the computer include 
airspeed error (including clevator movement), longitudinal accelera- 
tion, and pitch attitude. These signals, processed in the auto throttle Ë 
computer, operate the servo system to provide precise airspeed control 
with a minimum of throttle lever activity. 


(2) me control and interlock circuits monitor servo drive command signals 
for system operation within safe maneuver boundaries. ‘Throttle position 
sensing, through authority switches, 45 used to prevent the servo 
system from driving the throttles into regions of excessively high or 
low engine thrust operation. Throttle movement in the high thrust range 
is controlled by a switch in each EPA (engine pressure ratio) indicator. 
Minimum authority switches, located on the thrust reverse gate control 
assembly, control throttle movement cutoff in the low thrust range. 


(3) Monitoring within the computer includes comparison of command signal 
input with tachometer feedback. System engage logic is interrupted 
when any malfunction is detected, thus disengaging the system. 


в 
(4) Тһе front panel self-test assembly includes а meter and selector 
switch for testing of system components. 
E 
Linear Accelerometer Е 


(1) The linear accelerometer is ап eleetromechanical device that translates 
longitudinal acceleration into electrical signals. The unit is a 
hermetically sealed, fluid-damped-type transducer comprised of an 
E-pickoff transformer and a suspended armature. The E-shaped core of 
the transformer has the excitation winding on the center leg, and the 
signal output on the two outer legs. The signal output windings are 
differentially connected to produce а null (zero output) under static 
(no forward acceleration) conditions. 
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(2) Self-test coils, actuated by the self-test switch on the auto throttle 
computer, provide for remote checking of the accelerometer when 
installed in the airplane. 


D, Servo Drive System 


(1) The servo drive system includes the servo drive and the airplane gear- 
pack unit located at the forward end of the pilot's control pedestal 
in the flight compartment. The servo drive includes motor, rate 
generator, and reduction gears. The airplane gearpack includes a 
eduction gear train and chain sprocket. + 


(2) Тһе speed anà direction of rotation of the sexvo motor 16 proportional 
Xo the command signal from the servo amplifier in the auto throttle 
computer. Servo motor speed is reduced through reduction gears and 
coupled to the airplane gearpack by means of a splined shaft. Drive 
speed js further reduced in the gearpack and the output torque at the 
sprocket drives a chain to position the throttle levers. The servo 
system drives the throttles at 8 degrees/second at maximum signal 
input. 


E. Throttle Levers Drive Clutch (See Figure 2.) 


(1) The throttle levers drive clutch couples the servo system torque to the € 
engine throttle levers. Тһе clutch assembly сал be manually over- 
powered with a force no greater than ordinarily required for throttle 2 
Operation with auto throttle system disengaged. At the same time the pa 
holding power of the clutch is sufficient to be insensitive to system 
friction gradients, vibration, or breakaway forces. 


(2) There are four sprag clutch units, one for each throttle lever. Eight , 
manua) input driver fingers are mechanically connected to each throttle 
lever and positioned between four sets of double sprags linked to the 
output sheave as shown in Section А-А. Note that for each direction 
of rotation, one of each pair of sprags will jam against tho servo 
input race and the other vill slide. 


(3) The auto throttle servo system drives the servo input race. As the 
race moves, the leading sprag in each pair jams and causes the output 
sheave to rotate. The output sheave is connected to а cable running 
aft to its respective engine, 


таз 


(L) Manuel operation and overpower of the servo drive system are identical 
because in both instances the manual input driver fingers release the 
sprags from the servo input race. When the throttle lever is moved, 
‘the driver finger pushes the jam-side sprag of each pair away from . 
the servo input race as shown by dashed lines. Positive driving 
control is now made between the driver finger and the sprag at point X 
and direct force is applied to the output sheave, 
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(5) me servo drive system and gear train provide sufficient holding torque 
against the sprag clutch during manual operation to prevent any creeping 
of throttle settings. 


F. Engage Lever 


(1) The auto throttle lever, located adjacent to the throttle levers 
provide the means for engaging/assengaging the auto throttle system. 
The lever is mechanically connected to the auto throttle engage 
switch. Unless engage logic circuits are satisfied, the lover cannot 
be moved from the disengoge position. 


G. Engage Switch 


(1) ‘the auto throttle engage switch, located at the forward end of the 
pilot's control pedestal, closes the circuit between the auto 
throttle computer and the servo motor. Switch actuation/deactuation 
is controlled by mechanical linkages connected to the auto throttle 
lever. 


Н. Disengage Solenoid Ë 


(1) he auto throttle disengage solenoid, located adjacent to the engage 
switch, is electrically controlled by 28 vde supplied from the con- 
puter, through an interlock circuit. When the solenoid is energized, | 
the auto throttle lever and linkage can te moved to position the engage E 
switch in the engage position. If the electrical circuit to the sole- 
noid is opened while the auto throttle system is engaged, the solenoid 
deenergizes causing the linkage to move end position the switch and the . 
lever in the disengage position. 


I. Authority Switches 


(A) During auto throttle system operation, switches are interlocked with " 
the computer to prevent the servo drive from moving the throttle 
levers into an engine thrust region that would be abnomal or unsafe. 


(2) There are 2 minimum authority switches within the pilot's control 
pedestal to prevent tho throttle levers, while being driven aft, 
to travel past approximately 1 inch forward of the aft throttle Ë 
stops. Maximum forvera throttle lever movement 39 controlled by 
а switch which is an integral part of each of the 4 EPR (engine 
pressure ratio) indicators. An external set knob on the indicators 
allows the cursor and index bug to be sot at the desired maximum 
EPR indication that the throttles will be driven to. Forward move- 
ment of the throttle levers is stopped when the EPR indication on any 
1 indicator is within 0.1 of the index bug setting. 
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J. Reverse Thrust Disengage Switches 


(X) Each of the 2 reverse thrust disengage switches is а part of the 
icengage colenoid interlock circuit and is controlled by a corrc- 
sponding reverse thrust lever. When either reverse thrust over 
(No, 2 ог No. 3) 15 moved into the reverse thrust range, the solenoid 
deenergizes causing the ongage lever Linkage to move the lever and 
engage switca to the disengage position, 


K. Quick-Disconnect Buttons 


{1} Auto throttle release buttons are located on the outboard side of 
number one and number four throttle lever handles. For manual take- 
over (ns for example, during go-around) the system 4s overpowered and 
released by one hand motion. 


1. Auto Throttle Off Warning 


(1) A тей auto throttle off warning lamp is located in each master failure 
warning annunciator. The lights will come on whenever the auto throttle 
is disengaged by any means. The Lights can be reset by pressing the 


monitor reset button located adjacent to each failure annunciator. Ë 
М. Auto Throttle Calibrator 2 


(1) Te auto throttle calibrator permits plug-in calibration of the auto EM 
throttle computer to meet the requirements of different airplane types F 
and series, 1% also controls the amplitude relationship of electronic 
signals at various points within the awto throbtle computer system. 
Thus the auto throttle calibrator controls the speed of throttle change 
in response to a system input. Selection of a particular auto throttle 
calibrator is determined by airplane sero-dynamics and operating 
procedures. E 


(8) The auto throttle calibrator plugs into the front mounted electrical 
connector of the auto throttle computer (located in the radio rack in D 
the flight compartment), The calibrator must be installed before the 
system can be tested or put into operation, 


System Operation 


A, Desired indicated airspeed is manually selected on the speed command indica- 
tor by means of the set knob. Ап error signal (differonce between existing 
and selected airspeed) is fed into the auto throttle computer. This 
signal is summed with а forvard acceleration signal received from the D 
linear accelerometer and a pitch anticipation signal from the elovator 
position sensor. The final combination is filtered to remove gust 
induced noise. A pitch reference signal is used to remove any pitch 
component from the accelerometer signal (see Figure 3). 
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B. The airspeed error cignal is processed through an electronic integrator 
circuit and summed with the complexentary filter output *o eliminate 
stand-off errors due to changes in steady state thrust requirements. А 
servo tachometer feedback signal, derived Tron a precision tachometer on 
tho system servo motor, іо also sent through the integrator to derive 
throttle position feedback infomation. 


C. The integrator is also used to synchronize the system in the disengaged 
mode. The airopeed error signal is disconnected during synchronization 
to prevent the integrator from wiping out any present airspeed error. 


D. With ali system engage interlocks satisfied, the auto throttle lover 
can be moved to and will holà in the engage position. This closes tho 
circuits to allow the servo amplifier to provide power to the control 
field of the ае servo motor in the form of 400-cps variable width rec- 
tangular pulses. Output voltage is а function of pulse width which is 
controlled by signal level. 
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E. Throttle displacement limiting circuitry consists of a phase sensor ond 
Limit: itch interlocks which work with limit switches in the airplane 
throtlle mechanism and EPR indicators. Operation of the high or low limite 
40 interlocked with the phase sensor to make certain that the system will 
buck away from the limite when polarity of the driving signal reverses: 
The phace sensor is interlocked with the limit condition to prevent unnec- 
essary relay actuation during normal operation. 


Р. Monitoring circuitry ineludec а shaping amplifier and level detector. 
Command signal input to the servo amplifier іс compared to the tachometer 
feedback signal in the shaping amplifier. Output from the shaping ampli- 
fier 46 applied to а level detector which interrupts system engage logic 
when a preset difference threshold is exceeded. An adjustable time delay 
is provided to prevent nuicance actuation of the monitor. ç 


G. The auto throttle control system is automatically disengaged when апу 
one of the following conditions occur: 


(2) The monitor in the computer detects a malfunction, 


(2) Either auto throttle quick disconnect button is pressed. 


E. 
Е 
Бе 


(3) Movement of tne auto throttle lever to disengage position, 


(h) Movement of either Во. 2 ок Ho. 3 reverse thrust lever into reverse 
thrust range, 


(5) Rotation of any anti-~skid wheel speed transducer. * 


(6) Speed command system is placed in other than approach mode. 
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AUTO THROTTLE - TROUBLE SHOOTING 


1. General 


А. Trouble shooting the auto throttle system requires proper operation of the 
auto throttle interlock and the vertical gyro systems. The throttles 
Should be rigged and in working order, and the elevator trailing edge 


Should be at neutral position, 10 (53/16) inches below marked rivet on the 
left side of the tall cone, 


Auto throttle trouble shooting is performed using the captain's controle 
and indicators. Tests performed at the captain's flight station are pri- 
marily system tests and do not alone determine failure of a particular com- 
ponent, Troubles involving throttle motions and airplene dynamics may not 
de detected during ground check and the aren of failure may have to be 
determined by process of elimination. 


” 
2. Tools and Equipment Required 
А. A multimeter, Simpson model 260 or equivalent, is required to perform 1 
voltage and continuity checks. 
k 
3. Trouble Shooting Procedures 
pe 
Possible Causes Isoletion Procedure Correction ` 
A. AUTO THROTTLE SYSTEM WILL NOT ENGAGE 
L 
(1) Auto throttle Perform computer self- Replace auto throttle 
computer test, procedure (see computer. 
defective. 22-3031). 
в 
(2) Quick disconnect Remove computer. Check Replace quick disconnect 
switch defective, continuity between switch or repair wiring 
rack mounted receptacle ав necessary. Е 
bottom plug pin 10 and в 
top plug pin 38. Wo w 


continuity indicates 
open quick disconnect 5 
switch or wiring. £ 


(3) Disengage Check for 28 vdc at If 28 vde is present 
solenoid solenoid terminal Xl replace solenoid; if not ` 
defective. (throttie levers in Кесе campubers Check 
mid-quad position). continuity between Xl and 


. computer receptacle rack 
mounted top plur pin М0, 
Repair as necessary. 
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Possible causes Isolation Procedure Correction 


В. AUTO TIIROTTLE LEVER WILL NOT HOLD XN ENGAGE POSITION 


(1) Auto throttle Perform computer self-test Replace computer. 
computer procedure (see 22-30-23). 
defective. 
(2) Servo motor Rotate self-test selector Replace servo 
defective. switch to position h, notor. 
Self-test meter showd 
indicate below yellov 
range within 20 seconds, 
Press and hold press-to- 
test switch, meter should 
indicate in yellow range 
within 30 seconds. Ë 
(3) Engage switch (1) Remove computer. Disconnect | Repair wiring Ë: 
defective or Servo motor electrical аз necessary. 
viring connector, check continuity 
defective. between rack mounted com- 
puter receptacle bottom plug ве 
pins 35, 25, and 45, апа е 
Servo motor connector pins 
B, D, end Y respectively. i 
(2) Check for no continuity If continuity, 
between bottom plug pins replace engage 
Zu, Uh, and 2, and servo switch. 
connector pins А, C, and 2, 
(3) Manually hold auto throttle 1f no continuity, . 
lever in engage position. replace svitch or 
Repeat step (2) checking repair wiring as 
for continuity. necessary. t 
т 
* 
C. AUTO THROTTLE OPF WARNING LIGHTS DO NOT OPERATE i 
(1) Auto throttle Perform computer self-test Replace computer, 
computer procedure (see 22-30-1). " 
defective, е 
(2) Warning light Press instrument failure If lights come on 
or wiring monitor test switch. repair wiring, if 
defective. not repluce Lichte. 
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Possible Causes 


Isolation Procedure 


Correction 


D. AUTO THROTTLE ENGAGES PROPERLY, THROTTLES DO NOT RESPOND 


а) 


(2) 


(3) 


O) 


Computer 
defective, 


Servo motor 
defective. 


Airspeed 
error selector 
switch 
defective. 


146 indicator 
defective. 


Perform conputer del f- test 
procedure (see 22-30-1). 


Perform computer self-test 
procedure steps (2) and 
ДА through 19). 


Disconnect captain's and 
first offi er's IAS indica- 
tor electrical connector. 
Remove computer. With air- 
speed error selector switch 
in enptain position, check 
for continuity between com 
puter rack mounted гесер- 
tacle top plug pins 31 and 
32 and captain's indicater 
connector pins 8 and 9 
respectively, and no con 
nuíty between pins 31 and 32 
апа first officers indicator 
connector pins 8 and 9 
respectively. 


Repeat above procedure with 
switch at first officers posi- 
tion using first officer's 
indicator connector. 


Observe other indicator. 


Perform step (3), 


Replace computer. 


Replace servo 
motor. 


Replace switch or 
repair wiring as 
necessary. 


Replace indicator or 
repair wiring as 
necessary. 


E. THROTTLE LEVERS MOVE IN WRONG DIRECTION 


ü) 


(2) 


(3) 


Jun 15/69 


Computer 
defective, 


Airspeed error 
selector switch 
Qefective. 


115 indicator 
defective. 


Perform computer self-test. 
procedure (see 22-30-1). 


Perform step D.(3). 


Perform step D. (U). 


[PETS 


Replace computer. 
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Possible Causes 


Isolation Procedure 


Correction 


E. THROTTLE LEVERS MOVE ТН WRONG DIRECTION (Continued) 


(% Engage switch 
or wiring 
defective, 


Perform step B.(3). 


r. ‘THROTTLES DO NOT MOVE TOGETHER (THROTTLES SEPARATE) 


(1) Throttle 
Linkage out 
of adjustment. 


{2) Throttle lever 
drive clutch 
defective. 


Perform functional test of 
servo authority limits per 
22-30-0, Maintenance 
Practices. 


Visually check affected 
throttle lever drive clutch 
for worn, broken, or bent 
input drive finger, or 
broken centering spring. 


Adjust linkege as 
necessary (see 


Chapter 


Replace 
elutch. 


16), 


drive 


6. AUTO THROTTLE DOES NOT 


DISENGAGE USING QUICK DISCONNECT BUTTON 


(qp) 


(2) ор defective. 


(2) Computer 
defective. 


Alternately depress QD on 
throttle levers 1 and 4. 


Perform computer self-test 
procedure (see 22-30-1). 


Replace 
ab. 


Replace 


defective 


computer. 


H. ‘THROTTLE LEVERS DO NOT 


STOP AT UPPER LIMIT 


(1) Computer 
defective. 


(2) Maximum authority 
switch defective. 


Perform computer self-test 
procedure (see 22-30-1). 


Remove computer. Check for 
continuity between rack 
mounted computer receptacle 
bottom plug pins 5 and 6. 
Slowly advance throttles, 
Continuity should break at 
3 13/16 (%29/6%) inches 
forward of aft stop. 


Replace 


computer. 


Replace or adjust 
switch as necessary. 
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Possible Causes Isolation Procedure Correction 


І. THROTTLES LEVERS DO NOT STOP AT LOWER LIMIT 


(1) Computer Perform computer self-test Replace computer. 
defective, procedure (see 22-30-1). 


(2) Minimum authority ^ Remove computer. Check con- Replace or adjust 
switch defective. — tinuity between rack mounted switch as necessary. 
receptacle bottom plug pins 
16 and 22 (pins 14, 15, and 
16 are common). While 
enecking continuity slowly 
retard throttles. Conti- 
nuity should break at 1 (11/16) 
inches forvard of aft stop. 
Repeat procedure using pins 
16 and 13. 


J. FAST/SLOW INDICATOR DOES КОТ FUNCTION PROPERLY 


(2) Auto throttie Perform computer self-test Replace computer. 

computer procedure (see 22-30-1). 

defective. 
(2) Fast/slow Check for 28 vàc at relay If 28 vde is present, 

pointer bias terminal Xi. replace relay. 

relay defective. k 
(3) Attitude Observe other indicator. Replace defective + 

director indi- indicator. 

cator defective. w. 
(h) IAS indicator See isolation procedure 

defective. b. (3). 


К. THROTTLES DO HOT RESPOND TO ELEVATOR MOVEMENT 


(1) Computer Perform computer soif-test Replace computer. 
defectivo. proccdure (sec 22-30-1). 


-0 
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Possible Causes Isolation Procedure Correction 


К, THROPTLES DO NOT RESPOND TO ELEVATOR MOVEMENT (Continued) 


(2) Position sensor Disconnect position sensor If zero vac check 
defective. electrical connector and end repair wiring. 
check for 26 унс between If 26 vac replace . 
pins 1 and 2. sensor. 
Remove computer. Check for Replace sensor or 
continuity between computer repair wiring as 
rack mounted receptacle necessary. 


bottom plug pins 22, 32, and 
42, ena position sensor con- 
nector pins 5, 4, and 3 
respectively. 


"ES 


22-30-0 
CODE 1 


Page 106 dun 15/69 


DOUGLAS AIRCRAFT CO. 


юс-в TT 


о 


MAINTENANCE MANUAL 


‘COMPUTERTAALIFIER 


————À 
шү, POSITION SENSOR 


Tio ІЛ) 
ET 


WEAR ACCELEROWETER 


stur rest 


vet скол Е Н 


мусс 


ШЇ 
iod 
MSV 4840 ( 


Sev eot | 


FLIGHT DIRECTOR COMPUTER 


HH жете 


[a 
13 
12 
R 

F 


cy 


FIO HAY, AKUNCIATOR 


ушка сто 
Monitor 


тиюи теша 
ма 7404 


mer 


pum 


sore: 

HU TITLE LEVER сомидцео gwarents 
SHUN wan LEVERS AT AFT STOP. ENGAGE 
бенен uteri vaL LY кер TO AUTO. 
TRROTTUC LEVER AUTO THROTTLE LEVER I$ 
SPRING LOADED То CASERGAGED POSITION 


SERVO MOTOR. 


E 


"h 


n — 
E al 
mom 

TO PITCH ANIS Cou. 
3 тек 


I 


INE RELAY 


picis" 


зуд 
жоно 
[1 


Рона 
P 


ra 


[өй AGI si 


Сіта ув 


p—usvac 


a 


ШОҒЫ 


а 
А 
22 


Jun 15/69 


Auto Throttle System -~ Schematic 
Figure 101 
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TLE - тий 


SHOOTING 


1. General 


A. Trouble shooting the auto throttle system requires proper operation of tho 
auto throttle interlock and the vertical gyro systems, The throttles 
Should be rigged and in working order, and the elevator trailing edge 


whould be at neutral position, 10 (3/16) inches below marked rivet on left 
aide of the toil cone. 


B. Auto throttle trouble shooting is performed using the captain's controls 
and indicators, Tests performed et the captain's flight station are 
primarily system tests and do not alone determine failure of a particular 
component. Troubles involving throttle motions and airplane dynamics may 
hot be detected during ground check end the area of failure may have ta be 
determined by process of elimination. 


2. Tools and Equipment Required 


A. А multimeter, Simpson mode}. 260 or equivalent, is required to perform volt- 
ege and continuity checks. 


3. Trouble Shooting Procedures 


Fossibie Causes Isolation Procedure Correction 


A. AUTO THROTTLE SYSTEM WILL HOT ENGAGE 


(A) Auto throttle Perform computer self-test Replace auto throttle 
computer procedure (see 22-30-1). computer. 
defective. 
(9) Quick disconnect Remove computer. Check Replace quick discon- 
switch defective, continuity between rack nect switch or repair 
mounted receptacle bottom wiring as necessary, 


plug pin 10 and top plug 
pin 38. Но continuity indi- 
Cates open quick disconnect 
switeh or wiring. 


(3) disengage Check for 28 vde at solenoid If 28 vde is present 
solenoid terminal Xl (throttle levers replace solenoid; if 
defective. in mid-quad position), not remove computer. 


Check continuity be- 
tween Xl and computer 
receptacle rack not. ed 
top plug pin 18. 

Repair us necessary. 
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Possible Couses 


Isolation Procedure 


Correction 


B, AUTO THROTTLE LEVER WILL NOT ROLD ІН ENOAGE POSITION 


(A) Auto throttle 
computer 
defective. 


(2) servo motor 


defective, 


(3) Engage switch 
defective or 
wiring 


defective. 


о) 


(2) 


(з) 


Perform computer self-test 
procedure (aee 22-30-1). 


Rotate self-test selector 
switch to position №. Self- 
test meter should indicate 
below yellow range within 
20 seconds. Precs and hold 
press-to-test switch, meter 
should indicate in yellow 
range within 30 seconds. 


Remove computer. Disconnect 
servo motor electrical con- 
nector, check continuity 
between rack mounted com- 
puter receptacle bottom plug 
pins 35, 25, and 45, and 
servo motor connector pins 
В, D, and Y respectively. 


Cheek for no continuity 
between bottom plug pins 
Zu, lh, and 24, and servo 
connector pins А, C, and 2. 


Manually hold auto throttle 
lover in engage position. 
Repeat step (2) checking 
for continuity. 


Replace computer, 


Replace servo motor, 


Repair wiring as 
necessary, 


" 
p 


If continuity, 
replace engage 
switch. 


Xf по continuity, 


C. AUTO THROTTLE OFF WARNING LIGHTS DO NOT OPERATE 


replace switch or ` 

repair wiring ав 

necessary. Е 
= 


(1) Auto throttle 
computer 
defective. 
(2) Warning light 
or viring 
defective, 


Perform computer self-test 
procedure (see 22-30-1). 


Press instrument failure 
monitor test switch. 


Replace computer, 


If lights come on 
repair wiring, íf 
not replace lights. 
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Possible Causes Isolation Procedure Correction 


D. AUTO THROTTLE ENGAGES PROPERLY, THROTTLES DO NOT RESPOND 


(1) Computer Perform computer self-test Replace computer. 
defective. procedure (see 22-30-1). 

(2) Servo motor Perform computer self-test Replace servo motor, 
defective, госейиге steps (2) and 

Tat through 19). 

(3) Airspeed error Disconnect captain's and Replace switch or 
selector switch first officer's IAS indicator repair wiring as 
defective. electrical connector. Remove necessary. 


computer. With airspeed error 

selector switch in captain 

position, check for continuity E 
between computer rack mounted 

receptacle top plug pins 31 Е 
end 32 end captain's indicator 

connector pins 8 and 9 respec- 

tively, and no continuity ` H 
between pins 31 and 32 and first 

officer's indicator connector 

pins 8 and 9 respectively. 


Repeat above procedure with 
switch at first officers 
position using first officer's 
indicator connector. 


(h) 146 indicator Observe other indicator, Replace indicator 
defective. or repair wiring as " 
Perform step (3). necessary. 
“ 
E. THROTTLE LEVERS MOVE IN WRONG DIRECTION к 
- 
(1) Computer Perform computer self-test Replace computer, 
defective, procedure (see 22-30-1). 
(2) Airspeed error Perform step Р.(3). 
selector switch 
defective. 
(3) IAS indicator Perform step D. (u). 
defective. 
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Possible Causes Isolation Procedure Correction 


THROTTLE LEVERS MOVE IN WRONG DIRECTION (Continued) 


(^) Engage ewiteh Perform step B.(3). 
or viring 
defective. 


в. THROTTLES DO HOT MOVE TOGETHER (THROTTLES SEPARATE) 


(1) Throttle link- Perform functional test Adjust linkage as 
age out of of servo authority limits necessary (see 
adjustment, рег 22-30-0, Maintenance Chapter 16), 

Practices. 

(2) Throttle lever Visually check affected Replace drive 
arive clutch throttle lever drive clutch cluteh. 
defective, for worn broken, or bent 


input drive finger, or 
broken centering spriug. 


G. AUTO THROTYLE DOES NOT DISENGAGE USING QUICK DISCONRECT BUTTON (др) 


(1) QD defective. Alternately depress QD on Replace defective QD. 
throttle levers i and h. 
(2) Computer Perform computer self-test Replace computer. 
defective, procedure (see 22-30-1).. 


H, THROTTLE LEVERS DO NOT STOP AT UPPER LIMIT 


(1) Computer Perform computer self-test Replace computer. 
defective. procedure (see 22-30-1). 

(2) Maximum Remove computer, Check Replace or ndjust 
authority for continuity vetween rack switch as necessary, 
switch wounted computer receptacle 
defective. bottom plug pins 5 and б. 


Slovly advance throttles, 
Continuity should bresk at 
3 13/16 (229/64) inches 
forvard of aft stop. 
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Possible Causes isolation Procedure Correction 


1. THROTPLES LEVERS DO NOT SYOP AT LOWER LIMIT 


(1) Computer Perform computer self-test Replace computer. 
defective. procedure (see 22-30-1). 

(2) Minimum Remove computer. Check con- Replace or adjust 
authority tinuity between rack mounted switch as necessary, 
switeh receptacle bottom plug pins 
defective, 16 and 22, (pins 14, 15, ana 


16 are common). while check- 
ing continuity slowly retard 
throttles, Continuity should 
break at 1 (21/16) inches 
forward of aft stop. Repeat 
procedure using pins 16 

and 13. 


J. FAST/SLOW INDICATOR DOES NC? FUNCTION PROPERLY 


(1) Auto throttle Perform computer self-test Replace computer. 
computer procedure (see 22-30-1). 
defective. 
(2) Fast/slow Check for 28 vde at relay If 28 vde is present, 
pointer terminal Xl. replace relay. 
dias relay 
defective, 
(3) Attitude Observe other indicator. Replace defective 
director indicator, 
indicator 
defective, 
к 
(% IAS indicator See isolation procedure Ë 
defective, D. (3). 


Ж. "PHROTPLES DO NOT RESPOND TO ELEVATOR MOVEMENT 


(1) Computer Perform computer self-test. Replace computer, 
defective, procedure (see 22-30-1). 
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Possible Causes Isolation Procedure Correction 


К. THROTPLES DO NOT RESPOND TO ELEVATOR MOVEMENT (Continued) 


(2) Position Disconnect position sensor If zero vac check 
ensor electrical connector end and repair viring. 
defective. check for 26 vac between 1f 26 vac replace 
pins 1 and 2, sensor, 
Remove computer, Check for Replace sensor or 
continuity between computer — repair wiring ав 
rack mounted receptacle necessary. 


bottom plug pins 22, 32, and 
42, and position sensor con- 
nector pins 5, 4, and 3 
respectively. 
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TROUBLE SHOOTING 


1. General 


4. Trouble shooting procedures consist primarily of isolation of faulty compo~ 
nents. In the case of autothrottle electronic components, this can some~ 
times be accomplished by self-test. 


B. A thorough knowledge of the interrelationship of components is essential 
for meaningful trouble shooting. For this reason, an eutothrottle and 
associated system interface simplified schematic ia contained in this 
section, 


C. А Trouble Shooting Index is provided in Paragraph 3. “his is to be utí- 
lized as an aid to isolate particular problem areas, When a problem aríaee, 
isolate the problem area, then use the referenced logic diagram to isolate 
the faulty couponent, or defective wiring. 


D. Refer to Paragraph В for location of circuit breakers that have a direct 
bearing on the operation of the eutothrottle and associated systomo. 


E. Standard clectricel volteges are given in the following procedures, however 


it is to be understood that a 10% tolerance is permissible unless otherwise" 
stated, 


2, Tools and Equipment Required 


А. Te following equipment or suitable substitute may be required during trou- 
ble shooting procedures: 


Item Name umber Manufacturer Use 
A Yolt-Ohm Meter Model 260 Simpson Used to read 
вс and dc 


voltages, and 
to check eir- 
cuit continu- 
ity, ала to 
measure 
resistance, 
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3. Trouble Shooting Index - Autothrottle System 


А. The following table lists the malfunctions that аге covered in this trouble 
shooting procedure: 


Malfunction Figure Но. 
(1) Autothrottle Off Warning Lights Remain On 103 
(2) Autotnrottle Off Warning Lights Do Not Come On 10h 
(3) AutothrottLe System Will Not Engage 105 
(L) mrottle Levers Drive Beyond Electrical Stops 106 


u. Circuit Breakers 


A. Open the following circuit breakers: 


CIRCUIT BREAKER LOCATION 
ALL FUEL BOOST PUMP | AC BUSSES 1, 2, 3, & ù 
ENGINE STARTERS BATTERY BUS 
ENGINE IGNITION BATTERY BUS 


В. Close the following circuit breakers: 


CIRCUIT BREAKER LOCATION 
AUTOTHROTTLE 115 VAC RADIO BUS 2 

AUTOTIROTTLE OFF WARNING RADIO BUS 3 

ANTI-SKID SYSTEM DC BUSSES 1 & h 

GROUND SPOLLER CONTROL AC BUS b 

VERTICAL GYRO 2 RT AC EMER BUS 

AUX VERTICAL GYRO RIOHT в LEFT AC EMER BUSSES 
VERT GYRO TRANSFER RIGHT DC EMER BUS 
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CIRCUIT BREAKER LOCATION 
NAVIGATION INST XFMR i & 2 RADIO BUSSES 2 & 3 
RADIO BUS 2 LOAD MONITOR RADIO BUS 2 

RADIO BUS 3 LOAD MONITOR RADIO BUS 3 


5. Additional Throttle Response Problems 


Possible Causes Isolation Procedure Correction 


A. THROTTLES DO NOT RESPOND TO ELEVATOR MOVEMENT 


(1) Computer Perform computer self- Replace computer. 
defective. test procedure (see 
22-30-21). 
(2) Position sensor Disconnect position If zero vac check and 
defective. Sensor electrical repair wiring. If 26 
connector and check vae replace sensor. 


for 26 vac between 
pins 1 and 2, 


Remove computer, Replace sensor or repair 
Check for continuity wiring as necessary. 
between computer rack 

mounted receptacle 

Pi0-TTO bottom plug pins 

22 & 32, and position 

sensor connector pins 

5 & h, respectively. 


В, JHROTTLES DO NOT MOVE TOGETHER (THROTTLES SEPARATE) 


(1) ‘Throttle link- Perform functional test Adjust Linkage as 
age out of of servo authority limits necessary. 
adjustment. per 22-30-0, Naintenonce 

Practices. 
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Possible Causes Isolation Procedure Correction 


B. THROTTLES DO NOT MOVE TOGETHER (THROTTLES SEPARATE) (Continued) 


(2) Throttle Lever Visually check affected Replace drive 
drive clutch throttle lever drive емее. 
defective, clutch for worn, broken, 

or bent input drive 
finger, or broken cen- 
tering spring. 


C. AUTOTBROTTLE DOES НОТ DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 


(1) QD defective. Alternately depress QD on Replace defect ive QD. 
throttle levers 1 and №. 
(2) Computer Perform computer self-test Replace computer. 
defective. procedure (see 22-30-21}. 
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AUTOTHROTTLE - TROUBLE SHOOTING 


General 


А, Trouble shooting procedures consist primarily of isolation of faulty com- 
ponents. In the case of autothrottle electronic components, this can 
sometimes be accomplished by self-test. 


B. A thorough knowledge of the interrelationship of components is essential 
for meaningful trouble shooting. For this reason, an autothrottle and 


associated system interface simplified schematic is contained in this 
section, 


C. A Trouble Shoot’ ig Index is provided in paragraph 3. This is to te 
utilized as an aid to isolate particular problem areas. When a problem 
arises, isolate the problem area, then use the referenced logic diagram 
to isolate the faulty component, or defective wiring. 


D. Refer to paragraph u for location of circuit breakers that have a direct 
bearing on the operation of the autothrottle and associated systems, 


E. Standard electrical voltages are given in the following procedures, how- 
ever it is to be understood that a 10% tolerance is permissible unless 
otherwise stated, 


Tools and Equipment Required 
A. The following equipment or suitable substitute may be required during 


trouble shooting procedures: 


Item Name Number Manufacturer Use 
A Yolt-Ohm Meter Model 260 Simpson Used to read 
ac and de 


voltages, and 
to check cir- 
cuit continu- 
ity, and to 
measure 
resistance. 
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Trouble Shootin 


ttle System 


he following table lista the 
ahooting procedure: 


Madfunotson 
(1) Autothrottle Off Warning Lighte Remain On 
(2) Autothrottie Off Warning Lights Do Not Como On 
(3) Autothrottle System Wil) Not Engage 


(4) Throttle Levers Drive Beyond Electrical Stops 


Circuit Breakers 


Open the following circuit breakers: 


malfunctions that are covered in this trouble 


Figure No. 
103 
204 
105 


106 


CIRCUIT BREAKER 


XOCATION 


ALL FUEL BOOST PUMP 


ENGINE STARTERS 


AC BUSSES 2, 2, 3, & 4 


BATTERY BUS 


IGNITION PWR SUPPLY BATTERY BUS 
IGNITION PWR SUPPLY СОЕ BATTERY BUS 
Close the following circuit breskers: 

CIRCUIT BREAKER LOCATION 
AUTOTHROTTLE 115 VAC RADIO BUS 2 
AUTOTIROTTLE OFF WARNING RADIO BUS 3 
ANTI-SKID SYSTEM DC BUSSES 1 & U 
GROUND SPOXLER CONTROL AC BUS à 


CAPTAlU'S HORIZON 


со AROUND 1 & 2 


LEFT AC EMER BUS 


RADIO BUSSES 2 & 3 
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CIRCUIT ВИКАКЕН LOCATION 
RADIO BUS 2 LOAD MONITOR RADIO BUS 2 
RADIO BUS 3 LOAD МОН 20А RADIO BUS 3 
5. Additional Throttle Response Problems 
Possible Causes Isolation Procedure Correction 
А. THROTTLES DO NOT RESPOND TO ELEVATOR MOVEMENT 
” 
(1) Computer Perform computer self- Replace computer. ^ 
defective test procedure (sec 
22-301). Ë 
(2) Position sensor Disconnect position If zero vac check and i 
defective. sensor electrica) repair wiring, If 26 
connector and check хас replace sensor, * 
for 26 vac between 59 
ріпз 1 and 2. е 
Remove computer, Replace sensor or * 
м Cheek Гог continulty repair wiring as 
between computer rack necessary. 
mounted receptacle 
219-110 bottom plug pins +. 
22 & 32, ond position 
sensor connector pins 
5 K h, respectively. 
алы e "T . 
B. TIROTPLES DO NOT MOVE TOGETHER ("THROTPLES SEPARATE) 
= а е 
(2) Throttle iink- Perform functional test Adjust Linkage as A 
age out of Of servo authority límits necessary. 
adjustment. per 22-30-0, Maintenance 
Practices, . 
(2) Throttle lever Visunlly check affected Replace drive clutch, 
artve clutch throttle lever drive 
defective. eluteh for worn, broken, 
or bent input drive finger, 
or broken centering 
spring. 
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Possible Causes isolation Procedure Correction 


C. AUTOTIROTPLE DOES NOT DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 


(1) QD defective. Alternstely depress QD on Replace defective QD. 
throttle levers à end u, 
(2) Computer Perform computer self-test Replace computer. 
defective. procedure (see 22-30-1). 


Apr 15/70 


т ma ' 
DOUGLAS AIRCRAFT co. 


DC-8 SIXTY SERIES " 


MAINTENANCE MANUAL 


THIS PAGE INTENTIONALLY LEFT BLANK 


т 


22..30-0 
CODE U 
Yage 106 Apr 15/10 В 


me on BSA 


DOUGLAS AIRCRAFT CO. 


ge- SIXTY SERIES 


MAINTENANCE MANUAL 


[ДД ns 
отсо IAEA UT 
cl ^ Pus я 
D — e š 
фе” ТЕЛДИ | 
m ME 2E PUN 


‚йг E 


[m 


[rans —— a = 
oon 
Wet [ease | 
ШУЫ : 
Аа 


| 
} 


ани | 
ser rer 


r à 
ims КОН CEN gu 
колоң Y | : 
Y | saa j ie 
rth г 
Eos ae š 
БҮЗ 1 [4 
pow —— Es 
[s ji- 
демо 
mm Hop fave — 11 „ 
nivae 50 voc så Т — { —— % -SÑ LONIIOR “ 
ЖИР отир et Re Bea wuts 
0 
voc — [| wes 50-59): 
= Е = 


ү г i ш 


m — m | 
1 on УЕ аа — UA quy 
— 4 г. ми. af can hes mmc 
— [244 m e. 4 


AUTO THROTILE COMPUTER/AMPLIFIER 


РАМА 


Autothrottle System Schematic proe 
302 CODE 


DOUGLAS AIRCRAFT co. 


DC-H SIXTY SERIES г 


MAINTENANCE MANUAL 


ЕЛГЕ arian cars Haro ] 


ШИ 
ue 
ПЕТЯ 
э, мс эти. 


pm aaa 
TIGHT айту оя 


mmm 
ем 
атса 


want  [ 8 
НЕ 
[PARKING LIGHT CIRCUIT BREAKER. LIGNE SHOULD ве QUT. 7 
e e 5 
к= 
КҮТ nu 
8 etrpres Were use. | Panes р 
Б рм шала | |ы 
=й 
е . 
_ 
ке 


COMPUTER AMPLIFIER 


— 


le, 


[x 


CAPT, INST, 


ÁNNUNCIATOR 


ved 


Аа ced 
— — - : 
Autothrottle Off Warning Lights Remain On 05515 


Apr 19/10 


Figure 103 


Page 109 


керзи 
DOUOLAS AIRCRAH CO. 


ggg SIXTY SERIES 


MAINTENANCE MANUAL 


THIS PAGE INTENTIONALLY LEFT BLANK 


Р 


Ape 19/10 [3 


DOUGLAS AIRCNAH CO. 
002-6 SIXTY SERIES 


MAINTENANCE MANUAL 


AVIODIROT CORE WARNING (10815 00 ROT ПЕЯТ, 


ОТ 


DEFECTIVE AURCAT виа, 
Wremen t COMUTA R. 


AUTODOVILL REALE nee 
SELE mer meg 
MAY куткум T әлгіні WARRING АККОКСОТОК, 


И 
EE 
A ite Кокол SKOND CONE OK. C Ши 


Im РЕ 
ЖҮЙРҮН сом он 


ЕТИШ 
ИТА 


ТҮ ҮҮТ 
И AID prar onu 
ABC Y. 


— DOES NOT COU OX. 


зх соту 
99550 50 9% 
Sotto: 


ТВ, 


сар}. INST. 
 ANNURCIATOR. 


Pol 


мома Я 


Hti 


косомпжоте | сонин 


CHICK FOR 26 VOC AT 10.814 елі 


ТЫ Vocat 


СТ 


NO beer [x3 


RE 


ШИЕ 


жарты 
Saten. 


сн, 


Autothrottle Off Warning Lights Do Rot Come On 
' ce 108 


We 


norm 
КУЧЕН 
ШАҒА біле 
Wee. 


von, 


ү SYSTCU CHECKS QUT AND UIGHE STU, 
DOES NOT COME ON, KAY, IST. LK. 
КҮ ИТА ДУ 


22-30-0 
CODE № 


J 
F 


ЖИИ AAD RELEASE ТАЛАТ e, et. 
MESSE ZERO VOC АР 21021801812 ТО САЙ" 


КҮ mmm 


PROM ASLAN ELE AGAS UE WA EANG 
LANE CIRCUM BREAKERS, МАРИЕТА FN a; 


\шит ots NOT «оос он 


КҮТТҮ? 
Bue 


PLACE OR көрд» 
ARMOR RESET силени eo. 
E 


mo 


ZI 


wx ac] 


| 


Apr 15/10 


DOUOLAS AIRCRAFT CO. 


BE-8 SIXTY SERIES 


MAINTENANCE MANUAL 


ESSEN SUNI 


PROBABIE FAULT 
renten tt «кекс өте. 
жутотакәттЕ COVER. 
Go-MROUYO МОЕ RELAYS, 

` AVTOTHROTTEE АНИ 5 uach. 
. Dae eb DISENGAGE SWITCHES, 


с 


pomme) 
астана HET DRE, 


— 


тїк 26 VDE At FIO FOT 0р. 


лоса ЕКІЛІ 


woe tort 


or UTER AMPLIFIER 


На 
йо. 


о 


{EMEC 28 VOC AP 50-39) PUD? 


ІСТЕН БЕЛГІСІ 


EMLEK Z8 VOC ie dene: 


Serge CONTR 


Eton 
Зеле 


ШЕННЕН 


т 


{И 


mM 
BESMEER PLGA HIN ASt 
conma 


VENE НЕМЕ гоо олате 
Меки: 


ТҮП 
MNT RECEN tne For 
ШЧ 


ТИШИП 


150-720 SIN stop TO PIN ате, 
828. 440 DN IER. 
Ее natem то ри Lowes 
БЕЛІНЕ то 84405 
ПОИСК ШЕР 16 PINADO 


pepe 


сотни ШЕЛІГІ 


CLOE AUTO TARONTLE AVD ASSOCIATE 
СИТ BACAYERS AND CHECK 28 VOC 
A P10.220 PIN 1 гару. We WOUTOR 


WO VOLTAGE 


EY SEED MIOTTO 
A 
АЛ quce disctuuter 


E 


[roe 


po 
Eon 
АУ 


Autothrottle System Will Not Engage 
Figure 105 


Page 313 


gs 


"i 


RUE UM 


ко cox 


EPAR СА REPLACE 
шока 


ЕР Е 


oller 20 OC AT iso. do ran. 


„ ша жалы — 
wi кеге 
аара moan D 
as T «Lm. n 
32 yor s ru 
тъ: Si eren Time, Кл RA 
— 95 
„e asa Á 


от 


NEER CONNY TATEN 
A-1710 BP PIN 27 AND 
РЕСЕ РИН 


ЕШТЕ ЕКІСІ 


pun 


TO VOLTAGE 


ТҮТТҮ 
BEER ТАК генез 


Loud m 


Е 
Е 


DOUGLAS AIRCRAFT CO. 


0-Я SIXTY SERIES 


MAINTENANCE MANUAL 


ene SOTHO COMPRA сит 
Ў м 
І ГРИ ад 
ү Жу Las Pom 
l 

deor 
4 

М 

-22......1 


MIROR AUTHOR TY 
SWITCHES. 


wq K 


mmg + 


PROBABLE CAUSES; 


уана олимпт sencers 
ОТАК 


sors 


mE 
[Eri ee 


- позики ринку дур ви " 
Дали 
hum 


ABIUST caus ву LOOSEKING саш shart мут 
4927 CADS Vo DEAE TOAYE A Shen 
Құнан 


КУКОЛ 
ben NOS AND deere. 


EE 7 172 


me 
b 


САМ ASSEMBLY- PEDESTAL THROTTLE SWITCHES 


C 
ан 


2. Амит CAUS ву LOOSENING CAU «АН RUT 
25 ee 
FF 
Жо сам. 

э. VERIFY THAT SWINES оса pe 


FACHES Frou ar STOR АДЕП 
USERS Re GONG IN Ма DEE CHRCCTION. 


Ars АЛАНУ узин 


22 
| Phrottle Levers Drive Beyond Electrical Stops 22-30-0 
Figure 106 CODE u 

Apr 19/10 Uordds 


3. 


— n . 


DOUGLAS AIRCRAFT co. 


OCG- SIXTY SERIES 


MAINTENANCE MANUAL 
AUTO THROTTLE - TROUBLE SHOOTING 


General 


A. Trouble shooting the auto throttle system requires proper operation of the 
auto throttle interlock and the vertical gyro systems. ‘The throttles 
Should be rigged and in working order, and the elevator trailing edge 
Should be at neutral position, 10 (13/16) inches below marked rivet on: 
the left sido of the tail cone. 


B. Auto throttle trouble shooting is performed using the captain's controla 
and indicators. Tests performed at the captain's flight station are 
primarily system tests and do not alone determine failure of в particular 
Component. Troubles involving throttle motions and airplane dynamics nay 
not be detected during ground check and the area of failure may have to be 
determined by process of elimination, 


Tools and Equipment Required 


A. А multimeter, Simpson model 260 or equivalent, is required to perform 
voltege and continuity checks, 


Trouble Shooting Procedures 
Possible Cauges Isolation Procedure Correction 
А. AUTO THROTTLE SYSTEM WILL HOT ENGAGE 
(1) Auto throttle Perform computer self- Replace auto throttle 
computer test procedure (see computer, 
defective. 22-30-1). 
(8) Quick disconnect | Remove computer. Check Replace quick 
Switch defective. ^ continuity between disconnect sviteh or 
rack mounted receptacle repair wiring as 
bottom plug pin 10 and necessary. 
top plug ріп 38. No 
continuity indicates 
open quick disconnect 
switch or wiring. 
22-30-0 
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Possible Causes 


Isolation Procedure Correction 


A. AUTO THROTTLE SYSTEM WILL NOT ENGAGE (Continued) 


(3) Disengage 
solenoid 
defective. 


Check for 28 vde at solenoid If 28 удс is present 
terminal Xl (throttle levers replace solenoid; 
in mid-quad position). if not remove com- 


puter. Check соп- 
tinuity between XL 
and computer 
receptacle rack 
mounted top plug 
ріп 18. Repair 
as necessary. 


В. AUTO THROTTLE LEVER WILL NOT HOLD IN ENGAGE POSITION 


(1) Auto throttle Perform computer self-test pro- Replace computer, 


computer 
defective. 


(2) Servo motor 
defective. 


cedure (see 22-30-1). 


Rotate self-test selector svitch Replace servo motor. 
to position №. Self-test meter 

should indicate below yellow 

renge within 20 seconds. Press 

and hold presssto-test switch, 

meter should indicate in yellow 

range within 30 seconds. 


(3) Engage switch (1) Remove computer, dísconnect Repair wiring as 
defective or servo motor electrical connec- necessary, 


wiring 
defective, 


tor, check continuity between 
rack mounted computer recep- 
tacle bottom plug pins 35, 25, 
and 45, and servo motor connec- 
tor pins B, D, and Y 
respectively. 

(2) Check for no continuity between If continuity 
bottom plug pins 3%, uh, and replace engage 
ah, and servo connector pins A, switch. 
©, and 2. 

(3) Manually hold auto throttle If no continuity 
lever in engage position. replace switch or 
Repeat step (2) checking for repair wiring as 
continuity. necessary. 
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Possible Causes Isolation Procedure Correction 


C. AUTO THROTTLE OFF WARNING LIGHTS DO NOT OPERATE 


(1) Auto throttle Perform computer self-test Replace computer. 
computer procedure (see 22-30-1). 
defective. 

(2) Warning light prese instrument failure monitor If lights come on 
or wiring test switch. repair wiring, if 
defective. not replace lights, 


D. AUTO THROTTLE ENGAGES PROPERLY, THROTTLES PO NOT RESPOND 


(1) Computer Perform computer self-test pro- Replace computer. 
defective. cedure (see 22-30-1). 

(2) Servo motor Perform computer self-test pro- Replace servo 
defective. 17 steps (2) and (1h through motor. 

19). 

(3) Airspeed Disconnect captain's and first Replace switch or 
error selector officer's IAS indicator elec- repair wiring as 
switch trical connector, Remove com- necessary. 
defective. puter. With airspeed error 


selector switch in captain 
position, check for continuity 
between computer rack mounted 
receptacle top plug pins 3) and 
32 and captain's indicator 
connector pins 8 and 9 respect~ 
ively, and no continuity between 
pins 31 and 32 and first offi- 
cers indicator connector pins 

8 and 9 respectively. 


Repeat above procedure with 
switch at first officers post- 
tion using first officer's 
indicator connector. 


(h) IAS indicator Observe other indicator. Replace indicator 
defective. or repair wiring 
Perfora step (3). as necessary. 
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Fossible Causes Isoletion Procedure Correction 


E. THROTTLE LEVERS MOVE IN WRONG DIRECTION 


(1) Computer Perform computer self-test Replace computer. 
defective. procedure (see 22-30-1). 
(2) Airspeed Perform step D.(3). 


error selector 
switch defective. 


(3) IAS indicator Perform step D.(M). 
defective. 

(h) Engage switch Perform step B.(3). 
or viring 
Gefective. 


Ë 


в. HROPPLES DO ROT MOVE TOGETHER (THROTTLES SEPARATE) 


be 
(1) Throttle Perform functionel test of servo Adjust linkage as 
linkege out authority limits per 22-30-0, necessary (see 
of adjustment. Maintenance Practices. Chapter 76). a 
(2) Throttle lever Visually check affected throttle Replace drive a 
drive clutch lever drive clutch for worn, clutch, 
defective. broken, or bent input drive fin- 
ger, or broken centering spring. 
- 
0. AUTO THROTTLE DOES NOT DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 
К 
{1} QD defective. Alternately depress QD on Replace defective 
throttle levers 1 and h. w. 
(2) Computer Perform computer self-test pro- Replace computer, 
defective. cedure (see 22-30-1). 
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Possible Causes Isolation Procedure Correction 


M. THROTTLE LEVERS DO NOT STOP AT UPPER LIMIT 


(1) Computer Perform computer self-test Replace computor, 
defective, procedure (see 22-30-31). 
(2) Maximum euthority Remove computer. Check for Replace or adjust 


switch defective, continuity between rack mounted switch as necessary, 
computer receptacle botton 
plug pins 5 and 6, Slowly 
advance throttles. Continuity 
should break at 3 13/16 (129/61) 
inches forvard of aft stop. 


1. THROTTLE LEVERS DO NOT STOP AT LOWER LIMIT Ва 
(1) Computer Perform computer self-test pro- Replace computer. 
defective. cedure {see 22-30-1). 
Ы кс 
(2) Minimum authority Remove computer, Check con- Replace or adjust 
switch defective. tinuity between rack mounted switch as necessary, 


receptacle bottom plug pins 

16 and 12 (pins 15, 15, апа 

36 are common), While checking 
continuity slowly retard 
throttles. Continuity should 
break at 1 (33/16) inches for- 
мага of aft stop. Repeat pro- 
cedure using pins 16 and 13. 


к 
3. FAST/SLOW INDICATOR DOES NOT FUNCTION PROPERLY в 
5. , 
(1) Auto throttle Perform computer self-test pro- Replace computer. 
computer cedure (see 22-30-1). 
defective, 
(2) Fast/slow Check for 28 vdc at relay If 28 vde is 
pointer bias terminal Xl. present, replace 
relay relay. 
defective. 
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Possible Causes Isolation Procedure Correction 


J, FAST/SLOW INDICATOR DOES НОТ FUNCTION PROPERLY (Continued) 


(3) Attitude Observe other indicator. Replace defective 


director indicator. 
indicator 


defective. 


(4) TAS indicator See isolation procedure D.(3). 
defective. 


K. 'THROTTLES DO NOT RESPOND TO ELEVATOR MOVEMENT 


(1) Computer Perform computer self-test pro- Replace computer. 
defective. cedure (see 22-30-1). 

(2) Position Disconnect position sensor 24 zero vac check s 
sensor electrical connector and and repair wiring. 
defective. check for 26 vac between Xf 26 vae replace 

pins 1 end 2. sensor. . 
Remove computer. Check for Replece sensor or 

continuity between computer repair viring 

rack mounted receptacle as necessary. 


bottom plug pins 22, 32, and 
be, end position sensor con- 
nector pins 5, №, and 3 
respectively. 
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1. General, 


A. Trouble shooting the auto throttle system requires proper operation of the 
auto throttle interlock and the vertical gyro systems. The throttles should 
be rigged and in working order, and the elevator trailing саве should bo at 
neutral position, 10 (3/16) inches below marked rivet on the left side of 
the tail cone. 


B. Auto throttle trouble shooting is performed using the captain's controls 
and indicators. Tests performed at the captain's flight station are pri- 
marily system tests and do not alone determine failure of a particular con- 
ponent. Troubles involving throttle motions end airplane dynamics шау not 
be detected during ground check and the area of failure way have to be 
determined vy process of elimination. 


ols and Equipment Required 


A. А multimeter, Simpson model 260 or equivalent, is required to perform volt- 
age and continuity checks. 


3. Trouble Shooting‘ Procedures 


Possible Causes Isolation Procedure Correction 


A, AUTO THROTTLE SYSTEM WELL NOT ENGAGE 


(1) Auto throttle Perform computer self- Replace &uto throttle 
computer test procedure (see computer, 
defective. 22-3031). 
(2) Quick disconnect | Remove computer. Check Replace quick disconnect 
switch defective. ^ continuity between svitch or repair wiring 
rack mounted receptacle as necessary, 


bottom plug pin 10 and 
top plug pin 38. Но 
continuity indicates 
open quick disconnect 
switch or viríng. 
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Fossible Causes Isolation Procedure Correction 


A, AUTO THROTTLE SYSTEM WILL NOT Er (Continued) 


(3) Disengage Check for 26vac at If 28уйс ia present 
solenoid solenold terminal Xl replace solenoid; if 
defective, (throttle levers in not remove computer. 

mid-quad position). Check continuity be- 


tween Xl and con- 
puter receptacle 
rack mounted top 
plug pin 48, Repair 
ав necessary. 


B, AUTO THROTTLE LEVER WILL NOT HOLD iN ENGAGE POSITION 


(1) Auto throttle Perform computer self-test Replace computer, Ë 
computer procedure (see 22-30-1). 
defective. 
(2) Servo motor Rotate self-test selector Replace servo motor, 8 
defective, switch to position L. 
Self test meter should = 


indicate below yellow 

range within 20 seconds, r 
Press and hold press-to- 
test switch, meter should 
indicate in yellow range 
within 30 seconds. 


(3) Engage switch (1) Remove computer, disconnect Repair wiring as 


defective or servo motor electrical necessary. 

wiring connector, check continuity 

defective. between rack mounted com- 
puter receptacle botton plug E 
pins 35, 25, and 15, and 


servo motor connector pins 
B, D, end Y respectively, 

(2) Check for no continuity be- ІС continuity re- 
tween bottom plug pins 34, plece engage switch. 
ll, end 2h, and servo 
connector pins A, C, and Z. 
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Possible Canses 


Isolation Procedure 


Correction 


B. AUTO THROTTLE LEVER WILL nor HOLD IN ENGAGE POSITION (Continued) 


(3) (continued) 


(з) 


Manually hold auto throttle 
lever in engage position. 
Repeat step (2) checking 
for continuity, 


17 no сол- 
tinuity replace 
svitch or re- 
pair viring as 


necessary. 
C. AUTO THROTTLE OFF WARNING LIGHTS DO NOT OPERATE 

(2) Auto throttle Perform computer self-test Replace 
computer procedure (see 22-30-1). computer, 
defective. 

(2) Warning light Press instrument failure 1f lights cone 
or wiring monitor test switch. on repair wir- 
defective. 


D. AUTO THROTTLE ENGAGES PROPERLY, THROTTLES DO NOT RESPOND 


ing, if not 
replace lights. 


(1) Computer 
defective, 


(2) Servo motor 
defective. 


(3) Airspeed 
error selector 
switch 
defective. 


Jun 15/69 


Perform computer self-test 
procedure (see 22-30-1). 


Perform computer self-test 
procedure steps (2) and 
(ав through 19). 


Disconnect captain's and first 
officer's IAS indicator elec- 
trical connector. Remove 
computer, With airspeed error 
selector switch in captain 
position, check for continuity 
‘between computer rack mounted 
receptacle top plug pins 31 

and 32 and ceptain's indicator 
connector pins 8 and 9 гезрес- 
tively, and no continuity between 
pins 31 and 32 and first officers 
indicator connector pins 8 and 9 
respectively. 


Replace 
computer, 


Replace servo 
motor, 


Replace switch 
or repair 
wiring as 
necessary, 
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Possible Causes Isolation Procedure Correction 


D, AUTO THROTILE ENGAGES PROPERLY, THROTTLES DO NOT RESPOND (Continued) 


(3) (Continued) Repeat above procedure with switch 
at first officers position using 
first officer's indicator connector 


(u) IAS indicator Observe other indicator. Replace indicator 
defective, or repair wiring 
Perform step (3). as necessary. 


E. THROTTLE LEVERS MOVE IN WRONG DIRECTION 


(1) Computer Perform computer self-test Replace computer. 
defective. procedure (see 22-30-1). 
(2) Airspeed Perform step D(3). 
error selector 
switch 
defective. 


(3) IAS indicator Per forn step D(h). 
defective. 


(0) Engage switch Perform step B(3). 
or wiring 
defective. 


THROTTLES DO NOT MOVE TOGETHER (THROTTLES SEPARATE) 


(2) Throttle Perform functional test of Adjust linkage as 
Linkage servo authority limits per necessary (see 
out of 22-30-0, Maintenance Practices, Chapter 76). 
adjustment. 

(2) Throttle lever Visually check affected Replace drive 
drive clutch throttle lever drive clutch clutch, 
defective. for worn, broken, or bent 


input drive finger, or 
broken centering spring. 
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Possible Caures Isolation Procedure Correction 


G, AUTO THROTTLE DOES NOT DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 


(1) QD defective. Alternately depress QD on Replace defective QD. 
throttle levers 1 and N, 
(2) Computer Perform computer self-test ` Replace computer. 
defective, procedure (see 22-30-1). 


Н, THROPTLE LEVERS DO NOT STOP AT UPPER LIMIT 


(1) Computer Perform computer self-test Replace computer. 
defective, procedure (see 22-30-1). 

(2) Maximum Бегоуе computer. Check for Replace or adjust 
authority continuity between reck switch as necessary. 
switch mounted computer receptacle 
defective, bottom plug pins 5 and 6. 


Slowly advance throttles. 
Continuity should break at 


3 13/16 (229/64) inches ke 
forward of aft stop. 
I. THROTTLE LEVERS DO NOT STOP AT LOWER LIMIT 

(1) Compute» Perform computer self-test Replace computer. Я 
defective, procedure (see 22-30-1). 

(2) Minimum Remove computer, Cheek con- Replace or adjust ë 
authority tinuity between rack mounted switch as necessary. š 
switch receptacle bottom plug pins 
defective, 16 and 12 (pins 1, 15, and 16 

ere common). While checking 


continuity slowly retard 
throttles. Continuity should 
break at 1 (31/16) inches 
forward of aft stop. Repeat 
procedure using pins 16 and 
13. 
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Possible Causes 


Isolation Procedure 


Correction 


J. FAST/SLOW INDICATOR DOES HOT FUNCTION PROPERLY 


а) 


(2) 


(3) 


h) 


Auto throttle 
computer 
defective, 


Fast/slow 
pointer 

bias relay 
defective. 


Attitude 
director 
indicator 
defective. 


IAS indicator 
defective. 


Perform computer self-test 
procedure (see 22-30-1). 


Check for 28 vdc at relay 
terminal Xi. 


Observe other indicator. 


See isolation procedure D(3). 


Replace computer. 


1f 28 удс is 
present, replace 
relay. 


Replace defective 
indicator. 


К. 'THROTTLES DO NOT RESPOND TO ELEVATOR MOVEMENT 


Q) 


(2) 


Computer 
defective. 


Position sensor 
defective. 


Perfora computer self-test 
procedure (see 22-30-1). 


Disconnect position sensor 
electrícal connector and 
check for 26 vac between 
pins 1 ела 2, 


Remove computer. Check for 
continuity between computer 
rack mounted receptacle 
bottom plug píns 22, 32, enà 
ue, and position sensor con- 
mector pins 5, h, and 3 
respectively, 


Replace computer. 


1f zero vac check 
and repair wiring. 
If 26 vac replace 
sensor. 


Replace sensor or 
repair wiring 
as necessary, 
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SHOOT 


AUTOTMROTTLE - TROUBI, 


Gene 


Trouble shooting procedures consist primarily of isolation of faulty conpo- 
nento, In the case of autothrottle electronic components, this can some- 
times be accomplished by self-test. 


A throough knowledge of the interrelationship of components is essential 
for meaningful trouble shooting. For this reason, an autothrottle and 
associated system interface simplified schematic is contained in this 
section. 


A Trouble Shooting Index is provided in paragraph 3. This is to be uti- 
lized as an aid to isolate particular problem areas. When a problem arises, 
isolate the problem area, then use the referenced logic diagrom to isolate 
the faulty component, or defective wiring. 


Refer to paragraph № for location of circuit breakers that have a direct 
bearing on the operation of the autothrottle and associated systems. 


Standard electrical voltages are given in the following procedures, however 


it is to be understood that a 10% tolerance is permissible unless otherwise 
stated. 


т 


Tools and Equipment Required 


The following equipment or suitable substitute пау be required during trou- 
ble shooting procedures: 


Item Ноле Number Manufacturer Use 


А Yolt-Ohm Meter Model 260 Simpson Used to read 
ac and de 
voltages, and 
to check cir- 
cuit continu- 
ity, and to 
measure ' 
resistance, 


Et 


con 
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3. Trouble Shooting Index - Autothrottle System 


А. The following tebie licis the malfuncionc 


; that are covered in this trouble 
shooting procedure: 
Malfunction Figure No, 
(Y) Autothrottie Off Warning Lights Remain On 103 
(2) Autothrottle Off Warning Lights Do Not Come On 10h 
(3) Autotbrottlo System Will Not Engage 105 
(h) Throttle Levers Drive Beyond Electrical Stops 106 
h. Çircuit Breakers к 
i ‘ Ë 
Open the following circuit breakers: Е 

CIRCUIT BREAKER LOCATION 
ALL FUEL BOOST PUMP AC BUSSES 1, 2, 3, k l Е 
ENGINE STARTERS BATTERY BUS 
IGNITION PWR SUPPLY BATTERY BUS 
IGNITION PWR SUPPLY CONT BATTERY BU: ` 

B. Close the following circoit breakers: 

CIRCUIT BREAKER LOCATION Б 
AUTOMIROTTLE 115 VAC RADIO BUS 3 h 
AUTOTUROPTLE OFF WARN LP RAD10 DUS 2 
ANTI-SKID SYSTEM DC BUSHES 1 & 4 
GROUND SPOILER tOWTROL AC BUS „ E 
VERTICAL GYRO 1 LEFT AC EMER BUG 

Pape 102 Apr 19/10 
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CIRCUIT BREAK 


LOCATION 


AUX VERTICAL OYRO 
VERT GYRO TRANSFER 
GO AROUND 1 U 2 


RIGHT & LEPI AC EMER BUSSES 
RIGHT DC EMER BUS 


RADIO BUSSES 2 & 3 


RADIO BUS 2 LOAD MONITOR RADIO BUS 2 
RADIO BUS 3 LOAD MONITOR RADIO BUS 3 
5. Additional Throttle Response Problems 
Possible Causes Isoletion Procedure Correction 


A. ‘THROTTLES DO NOT RESPOND TO ELEVATOR MOVEMENT 


(1) Computer 
defective 


(2) Position sensor 
defective. 


Apr 15/16 


Perform computer seif- 
test procedure (see 
22-30-1) 


Disconnect position 
sensor electrical 
connector and check 
for 26 vac between 
pins 1 and 2. 


Remove computer, 

Check for continuity 
between computer rack 
mounted receptacle 
P10-T70 bottom plug pins 
22 & 32, and position 
sensor connector pins 
бай, respectively. 


Replace computer. 


Xf zero vac check and 
repsir wiring. If 26 
vac replace sensor. 


Replace sensor or repair 
viring as necessary. 
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Possible Caus 


Isolation Procedure Correction 


B. THROTTLES DO NOT MOVE TOGETHER (TIRYTTLES SEPARATE) 


(1) Throttle link- Perform functional test Adjust linkage ae 
ege out of of servo authority limits — necessary. 
adjustment. per 22-30-0, Maintenance 

Practices. 

(2) Throttle lever Visually check affected Replace drive 
drive clutch throttle lever drive clutch clutch. 
defective. for worn, broken, or bent 


input drive finger, or 
broken centering spring. 


C. AUTOTHROPTLE DOES NOT DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 


(1) вр defective. Alternately depress QD оп Replace defective QD. E 
throttle levers 1 and L. ў 
(2) Computer Perform computer self-test Replace computer. Е 
defective, procedure (see 22-30-1). 

* 
* 
* 
* 
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фу че — 
SYNCHRO OESIGNATORS Е ghous 
YX — TORQUE TRANSMITTER 


TR — TORQUE RECEIVER 

CX CONTROL TRANSMITTER 

CT — CONTROL TRANSFORMER 

OX DIFFERENTIAL TRANSMITTER 

CDS CONTROL DIFFERENTIAL SYNCHRO 


Я GEAR TRAIN ЕА сок. ` 
ENERGIZIKG N 
colk — 


-X MECHANICAL DIFFERENTIAL 


+ 

IN 
15 MAGHETICALLY ENGAGED 
f-p^ ссн 


"OR" GATE 
THE FIRST INPUT TO BECOME "ОНЕ" 
PRODUCES А *ONE" IN THE OUTPUT 


Vy 


"нов" GATE * 
! THE ABSERCE OF A "ONE" I ALL k 
== ` заал INPUTS PRODUCES A "Dit" їн іне Ë 
' эш 
"AND GATE 
Lo айр ома _ ALL INPUTS must BE "ONES" 10 ГЕ 
a PRODUCE A "ORE" IN THE OUTPUT. 
INVERTER 
CONVERTS "ZEROS" TÒ "ONES" AND š; 
ж CHASSIS GROUND иы, T TEF E 
THÉ ABSENCE OF A "ORE" ОН ANY : 
* TEST ONT INPUT PRODUCES A "ORE" Ін THE w. 
E QvTPUT Е 
bonn obs ы) " 
"ZEROS" TO “ONES? 
AND "ONES" TO "ZEROS" 
ELECTROLYT 
A 
эмине зитсн DIFFERENTIATOR = 
1 e LETTERS INDICATE 
1 MZE went CONTINUITY 
СТЕ IS MADE. SIGNAL SUMMATION . Ë 
ТҮ SIMPLIFIEO SWITCH 
D 
re T RUMOERS INDICATE LR U CLINE REMOVABLE UNITO 
1.3.5.7 SWITCH POSITION OF SVSTCM BEING SHOWN . 
2,617 WHERE CONTINUITY 
бы de 
ена, 
ONE CONTACTOR АТА INCOMPLETE L R U OF SYSTEM 
ТІМЕ, SUCIAS POSITIONS BEING опон 
357 'AS SHOWN. 
түз SIMPLIFIED SOLIO-STATE SWITCH 
у LR U ОР INTERFACING SYSTEM 
| дори T SIGNAL (NOT NECESSARILY COMPLETELY 
t (M Зно 
Бал E HA2-6878 в 
22- 0-0 
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‘PROBABLE FAULT 
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AUTOTHROTTLE - TROUBLE SHOOTING 


1. General 


А. Trouble ouooting procadures consist, primarily, of isolation of faulty 
componente. In the case of autothrottle electronic components, this 
cometimes can be accomplished by means of self-test. 


B. A thorough knowledge of the interrelationship of components is essential 
for moaningfui trouble shooting. For this reason, an autotnrottle end 
associated system interface simplified schematic is contained in this 
Bection. 


C. A Trouble Shooting Index is provided in item 3. This is to be utilized as 
an ald to isolate particular problems. Find the problem, then use the 
referenced logic diagram to isolate the faulty component or defective 
wiring. 


D. Refer to item 4 for location of circuit breakers that have a direct bearing 
on operation of the autothrotlle end associated systems. 


E, Standard electrical voltages are given in the procedures. However, it is 
to be understood that & 10% tolerance is permissible, unless otherwise N 
stated. ' 


2. Tools and Equipment Required Е 
А. ‘The following equipuent ог equivalent substitutes may be required during 
trouble shooting procedures. " 
Item Name Number Manufacturer ше А 
À Volt-Qhm-Meter Model 260 Simpson Take ac and дс 
voltage readings, 
and to check : 
circuit con- 
tinuity. Measure в 
resistance 
readings, 
22-30-0 
CODE B I 
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3. Trouble Shooting Index - Autothrottle Syotem 


А. Te folloving table lists the malfunctions that are covered in this 
trouble shooting procedure. 


Malfunction Figure Но. 
(1) Autothrottle Off Warning Lights Remain On 101 
(8) Autothrottle Off Warning Does Not Light 102 


(3) Autothrottle System Will Not Engage 
{Autothrottle Lever Remains Locked In The 
Disengage Position.) 203 


(u) Autothrottle Engages Properly. Autothrottle . 


Levers Do Not Follow Up To Center Fast-Slow 
Indicator 204 


h, Circuit Breokers 


A. Open the following circuit breakers 


TIE 


Circuit Breaker Location 
(3) Mein Tank Fuel Boost Pump 115 VAC AC BUS 1 
(3) Mein Tank Fuel Boost Pump 115 VAC AC BUS 2 A 
(3) Main Төлк Fuel Boost Pump 115 УАС AC BUS 3 
(3) Main Tank Fuel Boost Pump 135 VAC AC BUS u ' 
(12) Alternate Tank Fuel Boost Pump 115 VAC AC BUSES 1, 2, 3, В 
(12) Main Tank Fuel Feed Pump 115 VAC AC BUSES 1, 2, 3, h Ы 
(6) Center Wing Aux Tank Fuel Boost 

Pumps 115 VAC AC BUSES 2, 3 ** 

ALL other Fuel System circuit breakers. . t 
(h) Continuous Engine Ignition 115 VAC AC BUSES 1, 2, 3, 4 
Ground Control Relays 115 VAC Left AC BUS 2, Right AC BUS 3 
Anti Skid System DC BUSES 1, 4 
22-30-0 
CODE B 
Page 102 
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B. Close the folloving circuit breakere: 
Circuit Breaker Location 
Speed Command 115 VAC RADIO BUS 3 
Autothrottie 115 VAC RADIO BUS 3 
Vertical буго-1 left АС EMER BUS 
Aux Vertical Gyro (2) Left and Right AC EMER BUS 
Horizon Display (Captain's, First Officer's) fert and Right AC EMER BUS 
Flt Director-l Comand (2) AC, DC RADIO BUS 2 
Pit Director-2 Command (2) AC, DC RADIO BUS 3 
Navigation Inst XMFR-1, -2 AC RADIO BUS 2, 3 
Autothrottle Off Warning DC RADIO BUS 2 
Go Around-1, -2 DC RADIO BUS 2, 3 
22-30-0 
CODE 8 
Page 103 
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MANUAL CLOSE 


RESOLVER MAGNETICALLY HELO SWITCH 


SYNCHRO DCSIGNATORS 


TX TORQUE TRANSMITTER 
TR TORQUE RECEIVER 


CX — CONTROL TRANSMITTER RELAY WITH SECOND COIL CAPABLE 
Ст CONTROL TRANSFORMER QF SUSTAINING ACTUATION BUT HOT 
de OFERCHTIAL TRANSMITTER CAPABLE OF SHITIATING ACTUATION 
TROL DIFFERENTIAL SYNCHRO 
cos CON 8 — 
и GEAR TRAIN je coit 
ENERGIZING 
бой. 
- MECHANICAL DIFFERENTIAL ` 
"OR GATE d 
+ THE FIRST INPUY TO BECOME "onc" 
е PRGDUCES А "ONE" IN THE OUTPUT 
MAGNETICALLY ENGAGED - 
== CLUTCH GATE 
1 D THE ABSENCE or A “One® W ALL 
pm айрат РОТ PRODUCES A “ONE” IN THE 
É "AND" GATE 3 
С МЕСНАМЕАСИНКАЕЕ ALL THPUTS MUST BE "ONES" 10 
INVERTER. 
CONVERTS "ZEROS" TO "ONES" AND 
ж” CHASSIS GROUND "ONES" 10 "ZEROS" Ñ Ë 
THE ASEME 
THE ABSENCE ОҒ A "ONE" ON ANY г 
* теп мит INPUT PRODUCES А "OHE" Ih THE d 
ФУТРОТ 
[2] COMMON PORTS E "HOT" GA’ 
CONVERTS "ZEROS" ТО "ONES" 
AND "ONES" ТО "ZEROS" 
CD — U Etecraotvme sien 


INTEGRATOR 


A 


: SIMPLIFIED SWITCH DIFFERENTIATOR 


SIGNAL SUMMATION 


SMAPLIFIED SWITCH 


NUMBERS INDICATE 
SWITCH POSITION. 
WHERE CONTINUITY 
15 MADE. 
CONTINUITY CAN BE. 


ж-ш 


A.R U (LINE REMOVABLE UNIT) 
ОР SYSTEM BEING SHOWN 


EE 
DUIDIS Se 


Ë 
ЧУП INCOMPLETE L R U OF SYSTEM 
TIME, SUCIAS POSITIONS. BEING SHOWN 
За? AS SHOWN, - 
-OTO SIMPLIFIED SOLID-STATE. SWITCH 
LR U OF INTERFACING SYSTEM 
1 ‘SHOWN IN нозюна. 
(NOT NECESSARILY COMPLETELY 
| te- ras 
SIGNAL Ha2-6878 
22-30-0 . 
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 AUTOMMROTTUE SYSTEM WIL tot ENGAGE | 
(AUTOTHROTTU LEVER ЕКИН LOCKED. 
IN TRE DISENGAGE POSITION Y 


ути хотите ANO ASSOCIATED СМСИТ касапин 
‚оно SPEED COVUANO W APPROACH VODE AOTATE 
SELF TERU SWITCH то PIN METER и READIN THE 
MELLON RENGE PHIS PEST ATS ТЕА ЕО 
дака сриване 


[ина соту нот дело ін yt он вахо | METER READS norton RANGE 


‘PROBABLE FAULT 
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mm ‘VOLTAGE 6000 


матн АВГОТНАОТ И AYO ASSOCIATED 
CIRCUIT BREAKERS CLOSED. MEASURE 
28 VOC AT rio: PIN? 16 GROUND. 


VOLTAGESAD | VOLTAGE cooo 
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33031389 FAOU SPEO 
COMMAND соиши, 
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30-819 PIN 13 10 R50-92960 P1 2. 


OPEN AUTOTAAOTELE Ако ASSOCIATED 
CIRCUIT BREAKERS. DISCONNECT! 
50-7208" FROU AyTOTAROTTLE COM- 
PUTER, CONTINUITY CHECK R3O-618 
атырады 


РЕЙ AUTORKADTTLE AND ASSOCIATED CIACUIT BREAXEAS, DISCONNECT 
830-770 FROM AUTOTHROTTLE COMPUTER. Сокту CHECK AS 
Кой 

R30-7109 PIN 20 70 625.370 Т.Р. РИ 8 

R50-7109p PIN 29 TO 425.7 V.P. Pik 30 

IN 46 TO 30-170 У.Р. PIN ЗВ 

AN B6 TO RS0.770 126: PIN 38 


co ме 


сант нло | con ооо 


сөктү exo | cou 0008: 


сохимдту оор + 


R 
COUPUTER. СБА TO 
34-t€9 TROUBLE SNOOT- 
Ing, PEAFORU ABOVE 
Ste test. 


REPLACE OR REPAIR 
DEFECTIVE wan va Anon 
TMOTTLE DISENGAGE 
SWITCHES, PERFORM 
ABOVE SEP TEST. 


RCPLACC OR REPAIR 
DEFECTIVE WIRING. 
PERFORM ABOVE BELE 
т: 


REPLACE ой керд 
DEP ECTE WING 
PERFORM ABOVE 
Stir TEST. 


SEPLICE дотогидоттие. 
ЕД 


PERFORM ABOVE Ste 
тат 


REPLACE dl gene 
Сома. PERFORM 
Lane SEU. TEST. 


Асыке AUTOTHAOTTLE COMPUTER 


PERFORM ABOVE SELF YEST. 
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AMTOTHROTTUE ENGAGES PROPERLY, AVIOTHPOTTU LEVERS. 


45% 
пу 
бо ют FOK LON UP їй CENTER FAST-SUOH INDICATOR, к? 


сен Stew 


hs 
[rre 


‘PROBAGLE FART 
A, AVTOIRADITLC couPUTER. 

2, AUTOTNROTILE servo шото, 
2. SPECO сөгілді COUPLER, 
4. MAXIMUM AUTHORITY sht $. 
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asm 
COMPUTER жылыған 


ae Ее, 
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CLOSE AUTOTHAOTILE, SPEED COMMAND, FLIGHT DIRECTOR, ANO 
ASSOCIATED СС BACAKERS, PLACE FLIGHT OIRECTO® IN ANY. 
MODE EXCEPT 0-4. OR OFF POSITION, OPEN ОТН GROUND CONTROL, 
RELAY CIRCUIT BREAKERS, SPEED COMWARD SYSTEM NAPO 
MODE. FAST-SLON INDICATOR SHOULD КЕШІ AWAY FAOU CENTER 
Тонадоз THE SLOW LEGEND. Wii ALL THAOTELE LEVERS AT 
THUR AFT DECIOK CAE STOP, ENGAGE AUTOTHAOTTLE SYSTEU, 
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AUTOTAAQTTLE, MEASURE 26 VDC AT P10-813 PIN 15 То GROUND, 
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AUTO THROTTLE - TROUBLE SHOOTING 


1. Generar 


A. Trouble shooting the auto throttle system requires proper operation of the 
auto throttle Ínterlock and the vertical gyro systems. Тһе throttles 
Should be rigged ond in working order, and the elevator trailing edge 
should be at neutral positiun, 10 (3/16) inches below marked rivet on 
the left side of the tail cone. 


B. Auto throttle trouble shooting is performed using the captain's controls 
and indicators. Testo performed at the captain's flight station are pri- 
marily system tests and do not alone determine failure of а particular 
component. Troubles involving throttle motions and airplane dynamics may 
not be detected during ground check ond the area of failure may have to be 
determined by process of elimination. j 


2. Tools and Equipment Required 


А. A multimeter, Simpson model 260 or equivalent, ts required to perform Ë 
voltage and continuity checks. 


3. Trouble Shooting Procedures 


Е 
Possible Causes Isolation Procedure Correction 
A. AUTO THROTTLE SYSTEM WILL NOT ENGAGE 
(1) Auto throttle Perform computer self-test Replace auto throttle 
computer defective. procedure (see 22-30-21}. computer. 
(2) Quick disconnect Remove computer, Check con- Replace quick dis- 
Switch defective.  tinuity between rack mounted connect switch or 
receptacle bottom plug pin 10 repair wiring as 
and top plug pin 38. No con- necessary. P 


tinuity indicates open quick 
disconnect switch or wiring. 


(3) Disengage Check for 26 vàc at solenoid If 28 удс is present 
solenoid terminal X1 (throttle levers replace solenoid; if 
defective, in míd-quad position). not remove computer. 


Check continuity be- 
tween Xl and computer 
receptacle rack moun- 
ted top plug pin 48, 
Repair as necessary. 
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CODE 9 


Jun 15/69 Page 101 = 


DOUGLAS AIRCRAFT СО. 


ag- B8 SIXTY SERIES 


MAINTENANCE MANUAL 


Possible Causes 


Isolation Procedure 


Correction 


D. дуго THROTTLE LEVER WILL NOT HOLD IN ENGAGE POSITION ` 


(1) Auto throttle 
computer 
defective. 


(2) Servo motor 
defective, 


(3) Engage sui ten 
defective or 
wiring 
defective, 


0) 


(3) 


Perform computer self-test 
procedure (see 22-30-1). 


Rotate self test selector 
switch to position В. Self- 
test meter should indicate 
below yellow range within 20 
seconds. Press end hold press- 
to test switch, meter should 
indicate in yellow range 
within 36 seconds, 


Remove computer. Disconnect 
servo motor electrical con- 
nector, check continuity 
betveen rack mounted com- 
puter recepuacle bottom plug 
pios 35, 25, end 45, and 
servo motor connector pins 
В, D, and Y respectively. 
Check for no continuity be- 
tween bottom plug pins 3h, 
bh, and 2, end servo con- 
nector pins А, С, end 2. 
Manually hold auto throttle 
lever in engage position. 
Repeat step (2) checking 
for continuity. 


С. AUTO THROTTLE OFF WARNING LIGHTS DO NOT OPERATE 


Replace computer, 


Replace servo 
motor, 


Repair viring 
ав necessary. 


1f continuity 
replace engage 
switch. 


1f no continuity 
replace switch or 
repair viring as 
necessary. 


(1) Auto throttle 
computer 
defective. 


(2) Warning light 
or wiring 
defective, 


22-30-0 
CODE 9 


Perform computer self-test 
procedure (see 22-30-1). 


Press instrument failure 
monitor test switch. 


Replace computer. 


If lights come on 
repair wiring; if 
not replace lights. 
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Possible Causes 


Isolation Procedure 


Correction 


AUTO THROTTLE EHGAGES PROPERLY, THROTTLES DO HOT RESPOND 


(1) Computer 
defective, 


(8) Servo motor 
defective. 


(3) Airspeed error 
selector svitch 
defective. 


(b) IAS indicator 
defective. 


Perfora computer self-test 
procedure {see 22-30-1). 


Perform computer self-test 
procedure steps (2) ond 
(14 through 19). 


Disconnect captain's and first 
officer's IAS indicator elec- 
trical connector. Remove 
computer. With airspeed error 
selector switch in captain 
position, check for continuity 
between computer rack mounted 
receptacle top plug pins 31 
and 32 ада captain's indicator 
connector pins 8 and 9 respec- 
tively, and no continuity be- 
tween pins 31 and 32 and first 
officer's indicator connector 
pins 8 and 9 respectively. 


Repeat above procedure with 
switch at first officer's 
position using first officer's 
indicator connector. 


Observe other indicator. 


Perform step (3). 


Replace computer. 


Replace servo 
motor. 


Replace switch or 
repair wiring as 
necessary. 


Replace indicator or 
repair wiring as 
necessary. 


E. THROTTLE LEVERS MOVE IN WRONG DIRECTION 


(1) Computer 
defective. 


(e) Airspeed error 
selector switch 
defective. 


(3) IAS indicator 
defective, 


Jun ` 


Perform computer self-test 
procedure (see 22-30-1). 


Perform step D.(3). 


Perform step D.(h). 


Replace computer. 
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Possible Causes 


isolation Procedure 


Correction 


E. THROTTLE LEVERS MOVE ІН WRONG DIRECTION (Continued) 


(0) Engage svitch 
or wiring 
defective. 


Perform step B.(3). 


в. ‘THROPILES DO NOT MOVE TOOETIIER (THROTTLES SEPARATE) 


(1) Throttle 
linkage out 
of adjustment. 


(2) Throttle lever 
drive clutch 
defective. 


Perform functional test of 
servo authority limits per 


22-30-0, Maintenance Practices. 


Visually check affected 
throttle lever drive clutch 
for worn, broken, or bent 
input drive finger, or 
broken centering spring. 


Adjust linkage аз 
necessary (see 
Cnapter 16). 


Replace drive 
clutch. 


Р 


6. AUTO THROTTLE DOES HOT 


DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 


(A) Qp defective. 


(2) Computer 
defective. 


Aiternately depress 00 on 
throttle levers 1 end №. 


Perform computer self-test 
procedure (see 22-30-1). 


H, THROTTLE LEVERS DO NOT 


STOP AT UPPER LIMIT 


(2) Computer 
defective, 


(2) Maximum authority 
switch defective. 


22-30-0 
.CODE 9 
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Perform computer self-test 
procedure (see 22-30-1). 


Remove computer. Check for 
continuity between rack 
mounted computer receptacle 
bottom plug pins 5 and 6. 
Slowly advance throttles. 
Continuity should break at 
3 13/16 (2% h) inches 
forvard of aft stop. 


Replace 

defective QD. 

Replace computer. А 
n 

Replace computer. в 


Replace or adjust 
switch as necessary. 
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в 


Possible Causes Isolation Procedure Correction 


1. THROTYLS LEVERS DO NOT STOP AT LOWER LIMIT 


(1) Computer Perform computer self-teat Replace computer. 

defective, procedure (see 22-30-1). * 
(2) Minimum Remove computer, Check con- Replace or adjust 

authority tinulty between rack mounted — switch ая necessary. 

svitch receptacle bottom plug pins 

defective. 16 and 12, (pins 14, 15, and 


16 ere common), While check- 
ing continuity slowly retard 
throttles. Continuity 
whould break at 1 (#1/16} 
inch forvard of aft stop. 
Repeat procedure using ріпа ч 
16 and 13. ES 


J. FAST/SLOW INDICATOR DOES НОТ FUNCTION PROPERLY 


(1) Auto throttle Perform computer self-test Replace computer. 

computer defective. procedure (see 22-30-0). 

, 

(2) Fast/siow Check for 28 удс at relay If 28 vde is present, 

pointer bias terminal Xi. replace relay, 

relay defective, 
(3) Attitude Observe other indicator. Replace defective 

director indicator. 

indicator 

defective. Li 
(4) IAS indicator See isolation procedure 

defective, b. (3). 


К. THROTTLES DO NOT RESPOND TO ELEVATOR MOVEMENT 


. 
(2) Computer Perform computer self-test Replace computer. 
defective, procedure (see 22-30-1). 
22-30.0 
CODE 9 
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Possible Causes 


Agolation Procedure 


Correction 


К. THROTTLES DO NOT RESPOND TO ELEVATOR MOVEMENT (Continued) 


(2) Position sensor 
defoctive, 


22-30-0 
CODE 9 


Disconnect position sensor 
electricel connector and 
check for 26 vac between 
pins 3 and 2, 


Remove computer. Check for 
continuity between computer 
rack mounted receptacle 
bottom plug pins 22, 32, 
end 12, and position sensor 
connector pins 5, №, end 3 
respectively. 


If zero Удо check 
and repair wiring. 
If 26 vac replace 


sensor. 


Replace sensor or 
repair wiring аз 


necessary, 
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HOOTING 


1, Genera. 


A. Trouble shooting procedures consist priraríly of isolation of faulty сопро- 
nents. In the case of autothrottle electronic components, this can some~ 
times be ucconplished by self-test. 


В. A thorough knowledge of the interrelationship of components is essential 
for meaningful trouble shooting. For this reason, an autothrottle апа 
associated system interface simplified schematic is contained in this 
section, 


. A Trouble Shooting Index is provided in paragraph 3. This is to be uti- 
lized as an aid to isolate particular problem areas. When a problem arises, 
isolate the problem area, then use the referenced logic diagram to isolate 
the faulty component, or defective wiring. 


D. Refer to paragraph h for location of circuit breekers that have a direct 
bearing on the operation of the autothrottle and associated systens, 


Е. Standeré electrical voltages are given in the following procedures, however 
it is io be understood that a 10% tolerance is permissible unless otherwise 
stated. 


2. Tools and Equipment Required 


А, The following equipment or suitable substitute may be required during 
trouble shooting procedures: 


item Name Number Manufacturer Use 


A Volt-Qhm Meter Model 260 Simpson Used to read ac 
and de voltages, 
end to check 
circuit continu- 


ity, and to 

measure 

resistance, 
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3. Trouble Gheoting Index - Autothrottle 


А. The following table lists the malfunctions thut are covered in this trouble 
shooting procedures 


Malfunction Figure No. 
(1) Autothrottle Off Warning Lights Remain On 103 
(2) Autothrottle Off Warning Lights Do Rot Come On 204 
(3) Autothrottle System Will Not Engage 305 
(h) Throttle Levers Drive Beyond Electrical Stops 106 
b, Circuit Breakers 
A. Open the following circuit breakers: Ë 
- . 
CIRCUIT BREAKER LOCATION 
ALL FUEL BOOST PUMP AC BUSSES 1, 2, 3, & U Ее 
ENGINE STARTERS BATTERY RUS Е 
XONITION PWR SUPPLY BATTERY BUS 
IGNITION РЫН SUPPLY CONT BATTERY BUS 
B. Close the following circuit breakers: 
* 
CIRCUIT BREAKER LOCATION 
E 
AUTOTIROTTLE 215 vac RADIO BUS 2 ze 
AUTOTHROTPLE OFF WARN ИР RADIO BUS 3 
ANTI-SKID SYSTEM DC BUSSES 1 & U s 
GROUND SPOILER CONTROL AC BUS № 
CAPTAIN'S HORIZON RT AC EMER BUS 
GO AROUND 1 & 2 RADIO BUSSES 2 & 3 
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CODE 10 
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CIRCUIT BREAKER LOCATION 
RADIO BUS 2 LOAD KOUITOR RADIO BUS 2 
RADIO BUS 3 LOAD MONITOR RADIO BUS 3 
5. Additional Throttle Response Problems 
Possible Causes Isolation Procedure Correction 


A, THROTPLES DO NOT RESPOND TO ELEVATOR MOVEMENT 


(1) Computer Perform computer self- 
defective. test procedure (see 
22-30-1). 
(2) Position sensor Disconnect position 
defective, sensor electrical 


connector and check 
for 26 vac between 
pins ) and 2. 


Remove computer. 

Check for continuity 
between computer rack 
mounted receptacle 
P10-770 bottom plug 

pins 22 8 32, and posi- 
tion sensor connector 
pins 5 & 4, respectively. 


Replace computer, 


If zero vac check and 
repair wiring. If 26 
vac replace sensor. 


Replace sensor or repair 
wiring as necessary. 


B. THROTTLES DO HOT MOVE TOGETHER (THROTTLES SEPARATE) 


(1) Throttle tink- Perform functional test 
age out of ОҒ servo authority 
adjustment, limits por 22-30-0, 


Maintenance Practices. 
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Possible Causes Isolation Procedure Correction 


B. Tunorrrxs DO NOT MOVE TOGETHER (THROTTLES SEPARATE) (Continued) 


(2) Throttle lever Visually check affected Replace drive clutch. 
drive eiuteh throttle lever drive 
defective. clutch for worn, broken, 


ог dent input drive finger, 
or broken centering spring. 


C. AUTOTHROTYLE DOES NOT DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 


(1) QD defective. Alternately depress QD on Replace defective QD. 


throttie levers 1 and h. 


(2) Computer Perform computer self-test Replace computer, 
defective. procedure (see 22-30-1). 
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AUTOTHROTTLE ~ ‘ROUBLE SHOOTING 


4. General 


A, Trouble shooting procedures consist primarily of isolation of faulty compo- 
nents. In the case of autothrottle electronic components, this can some- 
times be accomplished by self-test. - 


B. A through knowledge of the interrelationship of components is essential 
for meaningful trouble shooting. For this reason, an autothrottle and 
associated system interface simplified schematic Ís contained in this 
section, 


C. A Trouble Shooting Index is provided in paragraph 3. ‘This ie to be uti- 
lized as an aid to isolate particular problem areas. When а problem arises, 
isolate the problem area, then use the referenced logic diagram to isolate 
the faulty component, or defective wiring. 


D. Refer to paragraph 4 for location of circuit breakers that have a direct 
bearing on the operation of the autothrottle and associated systems. Ë 


E, Standard electrical voltages are given іп the folloving procedures, however 


it is to be understood that a 10% tolerance 45 permissible unless otherwise 
stated. 


2. Tools end Equipment Required 


8. The following equipment or suitable substitute may be required during 
trouble shooting procedures: 


Item Name Number Manufacturer Use 
A Volt-Ohm Meter Model 260 Simpson Used to read 
ac and de П 


voltages, апа 

to check cir- 

cuit continu [3 
ity, enq to 

measure 

resistance, 
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3. Trouble Shooting Index ~ Autcthrottie System 


А, The following table lists the malfunctions that are covered іп this trouble 
shooting procedure: 


Малис оп. Figure По. 
(1) Autothrottle Off Warning Lights Remoin On 103 
(2) Autothrottle Off Warning Lights Do Not Come On 108 
(3) Autothrottle System Will Not Engage 105 
(№) Throttle Levers Drive Beyond Electrical Stops 106 


u. Circuit Breakers 


A. Open the following circuit breskers: 


CIRCUIT BREAKER LOCATION 
k 
ALL FUEL BOOST PUMP AC BUSSES 1, 2, 3, & h 
ENGINE STARTERS BATTERY BUS ы 
IGNITION PWR SUPPLY BATTERY MUS Ў 
IGNITION PWR SUPPLY CONT BATTERY BUS 
В. Close the following circuit breakers: 
CIRCUIT BREAKER LOCATION е 
AUTOTHROTPLE 115 VAC RADIO BUS 3 k 
Н 
AUTOTHROTTLE OFF НАКН LT RADIO BUS 2 
ANTI-SKID SYSTEM DC DUSSES 1 & в 
GROUND SPOILER CONTROL AC BUS u 
COPILOT'S HORIZON R? AC ЕМЕА BUS 
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CIRCUIT BREAKER LOCATION 
GO AROUND 1 & 2 RADIO BUSSES 2 & 3 
RADIO BUS 2 LOAD MONITOR RADIO BUS 2 
RADIO BUS 3 LOAD MONITOR RADIO BUS 3 


5. Additional Throttle Response Problems 


Possible Causes Isolation Procedure Correction 
А 
A. THROTTLES DO НО? RESPOND TO ELEVATOR MOVEMENT 
(2) Computer Perform computer self- Replace computer. 
defective. test procedure (see 
22-30-1). ° Е 
` (2) Position sensor Disconnect position If zero час check and 
defective. sensor electrical repair wiring. If 26 
connector and check мас replace sensor. 


z for 26 vac between 
pins 1 and 2. 


Remove computer. Replace sensor or repair 
Check for continuity wiring as necessary. 
between computer rack 

mounted receptacle 

PLO-770 bottom plug pins 


22 k 32, and position на 
вепзог connector pins 
5 & 4, respectively, 

ь 

L3 

B. THROTTLES DO HOT MOVE TOGETHER (THROTTLES SEPARATE) = 


(1) Throttle ling- Perform functional test Adjust linkage as 
age out of of servo authority necessary. 
adjustment. limits per 22-30-0. 

Maintenance Practices. 
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Possible Causes Isolation Procedure Correction 


B. '"THROTTLES DO NOT MOVE TOGETHER (THROTTLES SEPARATE) (Continued) 


(2) Throttle lever Visually check affected | Replace arive clutch. 
drive cintch throttle lever drive 
defective. clutch for worn, broken, 


or bent input drive fin- 
ger, or broken centering 
spring. 


C. AUTOTHROTTUE DOES HOT DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 


(1) Qp defective. Alternately depress QD on — Replace defective QD. 
throttle levers 1 and №. Ë 
(2) Computer Perform computer self- Replace computer. 
defective. test procedure (все 
22-30-1). К 
= - Е 
D 
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1. general 


Trouble shooting procedures consist primarily of isolation of faulty compo- 
nents, In the case of autothrottle electronic components, this can воле- 
times be accomplished by self-test. 


B. Л thorough knowledge of the interrelationship of components is essential 
for meaningful trouble shooting. Fo? this reason, an autothrottle and 
associated system interface simplified schematic is contained in this 
section, 


C. A Trouble Shooting Index is provided in paragraph 3. This is to be uti- 
11204 as an aid to isolate particular problem areas. When a problem arises, 
isolate the problem area, then use the referenced logic diagram to isolate 
the faulty component, or defective wiring. 


D. Refer to paragraph 4 for location of circuit breakers that have a direct 
bearing on the operation of the autothrottle and associated systems. 


E. Standard electrical voltages are given in the following procedures, houever 
it {в to be understood that а 10% tolerance is permissible unless otherwise 
stated. 


2. Tools and Equipment Required 


А. The following equipment or suitable substitute may be required during trou- 
ble shooting procedures: 


Item Nane Number Manufaeturer Use 
^ Yolt-Ohn Meter Model 260 Simpson Used to read 
ас and dc 


voltages, and 
to check cir- 
curt continu- 
ity, and to 
measure 

А resistance, 
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3. Trouble Shooting Index - Autothrottle System 


A. "fne following table lists the malfunctions that ere covered in this trouble 
shooting procedure: 


Malfunction Figure No. 
(1) Autothrottle Off Warning Lights Remain On. 103 
(2) Autothrottle Off Warning Lights Do Not Come On. 10h 
(3) Autothrottle System Will Not Engage. 105 
(№) Throttle Levers Drive Beyond Electrical Stops. 306 


u. Circuit Breakers ^ + 


A. Open the following circuit breakers: 


CIRCUIT BREAKER LOCATION 

A411 FUEL BOOST PUMP AC BUSSES 1, 2, 3, E M 
ENGINE STARTZRS BATTERY BUS 

IGNITION PWR SUPPLY BATTERY BUS 

IGNITION PWR SUPPLY CONT BATTERY BUS 


B, Close the following circuit breakers: 


CIRCUIT PREAKER LOCATION 
AUTOTHROTTLE 115 VAC RADIO BUS 2 
AUTOTHROTTLE OFF WARN LT RADIO BUS 3 
ANTI-SKID SYSTEM DC BUSSES 1 & U 
GROUND SPOILER CONTROL AC BUS Y 
VERTICAL GYRO 1 
(Aircraft NTÓ9FT опа Subs) LEFT AC EMER BUS 
VERTICAL GYRO 2 
(Aircraft NTT9F? through 818887) RIGHT AC EMER BUS 
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CIRCUIT BREAKER LOCATION 

AUX VERTICAL GYRO RIGHT & БЕРГ AC EMER BUSSES 
МЕҢ? GYRO TRANSFER RIGHT DC RN ме 

HORIZON DISPLAY (CAPT'S & Р.О.) RIGHT & LEFT AC EMER BUSSES 
NAVIGATION INST XFMR 1 & 2 RADIO BUSSES 2 6 3 

GO AROUND 1 & 2 RADIO BUSSES 2 & 3 

RADIO BUS 2 LOAD MONITOR RADIO BUS 2 

RADIO BUS 3 LOAD MONITOR RADIO BUS 3 


5. Additional Throttle Response Problems 


Possible Causes Isolation Procedure Correction = 
A. THROTTLES DO NOT RESPOND TO ELEVATOR MOVEMENT Р 
(1) Computer Perform computer self- Replace computer. к 
defective test procedure (see 
22-30-1) * 
(2) Position sensor Disconnect position If zero vac check and 
defective. sensor electrical repair wiring. If 26 
connector and check vac replece sensor, 
for 26 vac between 
pins 2 and 2. 
Remove computer, Replace sensor or repair Д 
Cheek for continuity wiring as necessary. в 


between computer rack 
mounted receptacle 
Р10-110 botzom plug pins 
22 & 32, and position 
sensor connector pins 

5 U b, respectively. 
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Possible Causes Isolation Procedure Correction 


"HROPILES DO NOT MOVE TOGETHER (TOT LES SEPARATE) 


(1) Mrottle link- Perform functional test Adjust Linkage as 
age out of of servo authority limite necessary. 
justment, per 22-30-0, Maintenance 
- Practices. 
(2) Throttle lever Visually check affected Replace drive 
drive clutch throttle lever drive clutch clutch. 
defective. for worn, broken, or bent 


input drive finger, or 
broken centering spring. 


C. AUTOTHROTTLE DOES NOT DISENGAGE USING QUICK DISCONNECT BUTTON (QD) 


. 


{1) фр defective, Alternately depress QD on | Replace defective QD. 
throttle levers 1 and h. 
(2) Computer Perform computer self-test Replace computer. ТА 
defective. procedure (see 22-30-1). Ë 
є 
' 
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AUTOTHROTTLE - TROUBI SHOOTING 


General 


Trouble shooting procedures consist primarily of isolation of faulty солро- 
nents, In the case of eutothrottle electronic components, this can some~ 
tines be accomplished by self-test. 


A thorough knowledge of the interrelationship of componente is essential 
for meaningful trouble shooting. For this reason, an outothrottle and 
associated system interface simplified schematic із contained in this 
section. 


A Trouble Shooting Index is provided in paragraph 3. This is to be uti- 
lived as an aid to isolate particular problem areas. When a problem arises, 
isolate the problem area, then use the referenced logic dingrem to isolate 
the feulty component, or defective wiring. 


Refer to paragraph В for location of circuit breakers that have a direct 
‘bearing on the operation of the autothrottle and associated systems. 


Stendard electrical voltages are given in the following procedures, however 


it is to be understood that a 10% tolerance is permissible unless otherwise 
stated. 


Tools and Equipment Required 


The following equipment or suitable substitute may be required during trou- 
ble shooting procedures: 


Ten Hane Runder Manufacturer Use 
A Volt-Ohm Meter Модел 260 Simpson Used to read 
ас and dc 


voltages, and 
to check cir- 
cuit continu 
ity, and to 
measure 
resistance, 
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3. Trouble Shooting Index - Autothrottle System 


А. Tne following tavle lists the malfunctions that are covered in this trouble 
shooting procedure: 


Malfunction Figure No. + 
(1) Autothrottle Off Warning Lights Remoin On 103 š 
(2) Autothrottle Off Warning Lights Do Wot Come On 104 
(3) Autothrottle System Will Not Engage 105 
(4) Throttle Levers Drive Beyond Electrical Stops 106 
u. Circuit Breakers 
А. Open the following circuit breakers: 
CIRCUIT BREAKER LOCATION Ë 
= 
ALL FUEL BOOST PUMP AC BUSSES 1, 2, 3, АВ 
ENGINE STARTERS BATTERY BUS E 
XONITION PWR SUPPLY BATTERY BUS 
IONITYON PWR SUPPLY CONTROL BATTERY BUS 
B. Close the following circuit breakers: 
CIRCUIT BREAKER LOCATION 
AUTOTHROTTLE 115 VAC RADIO BUS 2 » 
AUTOTHROTTLE OFF WARN LT RADIO BUS 3 t 
ANTI-SKID SYSTEM DC BUSSES 1 K h 
CND SPOILER CONT AC BUS u u 
22-30-0 
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— 
CIRCUIT BREAKER LOCATION 
HORIZON DISPLAY (CAPT'S) LEFT AC EMER BUSSES 
GO AROUND 2 k 2 RADIO BUSSES 2 & 3 
RADIO BUS 2 LOAD MONITOR RADIO BUS 2 
RADIO BUS 3 LOAD MONITOR RADIO BUS 3 


5. Additional Throttle Response Problems 


Possible Causes Isolation Procedure Correction 


А. "TUROPTLES DO NOT RESPOND TO ELEVATOR MOVEMSHT 


(1) Computer Perform computer self- Replace computer. * 
defective test procedure (see 
22-30-1) 


(2) Positton sensor Disconnect position If zero vae check and 
defective, sensor electrical repair wiring. If 26 
- connector and check уас replace sensor. a 
for 26 vac between 
pins 1 and 2. 


Remove computer. Replace sensor or 
Check for continuity repair wiring as 
between computer rack necessary. 
mounted receptacle : 

10-110 bottom plug pins 

22 & 32, and position 

sensor connector pins 

5 & 1, respectively. wi 
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Possible Causes Isolation Procedure Correction 


В, THROTTLES DO NOT MOVE TOGETHER (THROTTLES SEPARATE) 


(A) Throttle link- Perform functional test Adjust linkage as 
ege out of Of servo authority limits necessary. 
adjustment. per 22-30-0, Maintenance 

Practices. 
(2) Throttle lever Visually check affected Replace drive 
drive clutch throttle lever drive clutch clutch, 
defective. for worn, broken, or bent 


input drive finger, or 
broken centering spring. 


C. AUTOTHROTPLE DOES NOT DISENGAGE USING QUICK DISCONNECT BUTTON (QD) Ë 
а 1 
(1) QD detective, Alternately depress QD on Replace defective QD. 
throttic levers 1 and k. е 
(2) Computer Perform computer self-test Replace computer. 
defective. procedure (sec 22-30-1). š 
pe 
* 
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AUPO TIROITLE - MAINTENANCE PRACTICES 


General 


A. The auto throttle control system tests consist of an operational (preflight) 


B. 


A. 


A. 


check and а functional test. 


The operational. (preflight) check determines acceptable operation of the 
engege/disengage interlocks and the output of the speed command computer. 
The preflight check requires no tools or equipment or access to system 
савропепёв. 


fhe functional test procedures require access to the speed command com- 
puter and the auto throttle computer/anplifier, both located in the flight 
compartment radio rack. ‘The functional test should be perfomed after 
extensive overhaul of the auto throttle control system or when a system 
malfunction is suspected. 


The speed ccamand system associated with the auto throttle control eystem 
should be previously checked out and functioning properly. 

Тсойв and Equipment Required 
The complete functional test requires a ruler or measuring tape to measure 


throttle lever movement in inches along the top curved surface of the 
center pedestal cover plate (see Figure 201). 


Aüjustuent/Test Auto Throttle Control System (Operational) 


Test Auto Throttle Control System 

(1) Depressurize hydraulic system (вес Chapter 29). 

(2) Open following circuit breakers located оп ERC circuit breaker panel: 

(а) А11 fuel boost pump circuit breakers. 
(b) All engine start pump circuit breakers. 
(c) А11 engine ignition circuit breakers, 

(3) If throttle lights on captain's and first officer's failure warning 
annunciators аге on, press either captain's or first officer's instru- 
ment warning reset button. Lights should go off. 

(4) Place captain's flight director system in go-around mode. Captain's 
speed command mode annunciator, located on upper instrument panel, 


should Апд саке T/O (take-off); fast-slow indicator, located on 
captain's flight director indicator should be away from center tovards 
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MICREASE THRUST КОШКЕНДЕ oe tie 
Th aA mechanical 


— FORWARD PEDESTAL COVER 


AFT MECHANICAL STOP 


HA2-2004 


Measurement Guide -- Throttle Lever Travel 
Figure 201. 


slow legend; speed command flag on captain's flight director indicator 
should be retracted from view. 


Check that auto throttle lover cannot be moved from disengage position. 


Place captain's flight director system in any mode except off or go- 
around, and open both ground control relay circuit breakers. In 
approximately 15 seconds, captain's speed command mode annunciator 
should indicate AFPR (approach); fast-slow indicator should remain 
оп slow eide. 


WARNING! NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS 18 INIER- 
RUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. МАКЕ 
CERTAIN THAT SWITCHES AND CONTROLS OF AFFEQTED SYSTEMS ARE IN 
CORRECT POSITIONS TO PREVENT INADVERTENT OPERATION OR SHUT- 
DOWN OF EQUIPMENT, 


Manually place all throttles in approxiwate {die position and move auto 
throttle lever to engage position. lever should hold; throttles should 
wove forward, 


Manvally place and hold all throttles in high thrust. 
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Place and hold speed command test switch, located on forvard overhead 
switch pane] in fast position and release throttle levers, Fast-slow 
indicator should move into fast region; throttles should move aft to 
approximately ) inch forward of aft stop. 


Continue to hold switch in fest position and manually move all throttles 
to aft stop, Throttles should hold. 


Place and hold speed command test switch in slow position, Fast-slow 
Andicntor should move into slow region; all throttles should move for- 
ward, Tt should be possible to manually overpower and move throttle 
lovers in opposite direction with force no greater than that required 
in a disengage system. Release test switch. 


Manually move all throttle levers through their entire range fron aft 
stop to forvard stop. Auto throttle lever should hold in engage 
position. 


Press auto throttle disengage button on left side of No. 1 throttle 
lever. Auto throttle lever should move to disengage position; 
throttle lights should cone on. 


Nove auto throttle lever to engage position. Lever should hold; 
throttle Lights should go off. 


Press auto throttle disengage button on right side of Но, u throttle 
lever. Auto throttle lever should move to disengage position; 
throttle Lights should come on. - 


Move awto throttle lever to engage position, then return lever to dis- 
engage position. Throttle warning lights should go off wonentarily and 
come back on when auto throttle is disengaged. 


With all throttle levers in midrange position, move auto throttle lever 
to engage position. Lever should hold. 


Open auto throttle computer circuit breaker. Auto throttle lever should 
move to disengage position; throttle lights should cone on. 


Check that auto throttle lever cannot be moved from disengage position. 


Close auto throttle computer circuit breaker. Auto throttle lights 
should go off and it should be possible to reengage auto throttle. 


Open speed command computer circuit breaker. Auto throttle lever 
should wove to disengage position; throttle lights should come on; 
flag on captain's flight director indicator should come into view. 


Check that auto throttle lever cannot be moved from disengage position. 


Close specd command computer circuit breaker. Flag on flight director 
indicator should retract from view and it should be possible te 
reengago auto throttle. 
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Move and hold throttle levers at aft stops. 

Slowly move either No. 2 or Шо. 3 reverse thrust lever towards reverse 
thrust. Before reverse thrust lever is approximately 9-1/4 inches 
above pedestal cover, auto throttle lever should move to discngage 
position. 


Place reverse thrust lever in normal forvard thrust position and move 
all throttle levers to midrange position. 


Place auto throttle lever in engage position. 

Place captain's flight director system in go-around mode, Captain's 
speed command mode annuneiator should indicate go-around (GO ARND); 
auto throttle lever should move to disengage position. 

Check that auto throttle lever cannot be moved from disengage position. 
Place flight director system in any mode except off or go-around. 

Place auto throttle lever in engage position. 

Close both ground control relay circuit breakers. In approximately 

h seconds, captain's speed command mode ennunciator should indicate 
takeoff. When mode annunciator indicates takeoff, auto throttle engage 
lever should move to disengage position; throttle lights should come on. 


Move all throttle levers to aft stops. 


Close following circuit breakers located on EPC circuit breaker panel: 


(a) All fuel boost pump circuit breakers. 


(b) All engine start pump circuit breakers. 


(e) All engine ignition circuit breakers. 


h. AGjustment/Test Auto Throttle Control System (Functional) 


A. Lest Auto Throttle Control System 


NOTE: The flaps should be in full up position and the throttle systems 


а) 
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following procedures. ` 


Depressurize hydraulic system (see Chapter 29). 
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Open fol'oving circuit breakers locntod on EPC circuit breaker panel; 


(n) AlL fuc) boost pump circuit breakers. 


(b) AL engine vturt pump circuit breakers. 


(с) А31 engine ignition circuit breakers, 


(d) Speed command computer circuit breaker. 


(3) 
e) 


(5) 
(6) 
0 
(8) 


(9) 


(10) 


(1) 


Q2) 


(13) 


(4) 
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NOPE: Steps (3 through 37) test the engage interlocks. 
Remove speed command computer located in accessory compartment. 


Connect Jumper between pins 3 and № of speed command computer top 
electrical connector. 


Connect jumper between pins 2 and 30 of hottom electrical connector. 
Close speed command computer circuit breaker. 


if throttle lights on failure warning annunciators are on, press 
coptain's or first officer's instrument warning reset button. Lights 
should go off. 


With all throttle levers in approximate center position, move auto 
throttle lever located on forward pedestal to engage position. Lever 
should hold; throttles should not move. 


Manually move all throttle levers through entire range from aft stop to 
forward stop. Auto throttle lever should hold in engage position. 


Press auto throttle disengage button on left side of No. 1 throttle 
lever. Auto throttle lever should move to disengage position; throttle 
Lights should come on. 


Move auto throttle lever to engage position. Lever should hold; 
throttle lights should go off. 


Press auto throttle disengage button on right side of No. uh throttle 
lever. Auto throttle lever should move to disengage position; throttle 
Lights should come on. 


Move auto throttle lever to engage position. Lever should hold; 
throttle lights should go off. 


Move No. 2 throttle lever to aft stop and slowly move reverse thrust 
lever toward reverse thrust. Before reverse thrust lever is 5-1/4 
(21/16) inches above pedestal cover, auto throttle lever should move to 
disengage position and throttle Lights should come on. 
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(6) Open both grcund control relay circuits breakers. Auto throttle lever 
should move to disengage position; throttle Lights should come on. 


On airplanes 98162-98118, test anti-skid/auto throttle faterlock as 
follows 


(a) Open both ground control rolay círcuit brenkers located on EPC circuit 
bresker panel, Auto throttle lever should remain in engage position; 
throttle lights should not come on. 

WARNING: NORMAL ELECTRICAL POWER SUPPLY ТО VARIOUS SYSTEMS WILL BE 
INTERRUPTED WHEN GROUND CONTROL RELAY CIRCUIT BREAKERS ARE 
OPENED. MAKE CERTAIN THAT SWITCHES AND CONTROLS OF AFFECTED 
SYSTEMS ARE IN CORRECT POSITIONS TO PREVENT INADVERTENT 
OPERATION OR SHUTDOWN OF EQUIPMENT. 
(b) Open anti-skid system control circuit breaker. 


(c) Remove jumper from anti-skid control box electrical connector and 
install Jumper between pins 29 and 32. 


(4) Close anti-skid system control circuit bresker. Auto throttle lever 
should remsin in engage position. 


(e) Move auto throttle lever to disengage position. 
through (32) Deleted. 
Close both ground control relay circuit breakers. 
Open anti~skid system control circuit breaker. 
Remove jumper from anti~skid control box electrical connector. 
Install enti-skid control box. 


Close ground spoiler control and enti-skid system control circuit 
breakers. 


NOTE: Steps (38 through 66) test the self-test capability of the auto 
throttle computer/amplifier. 


Position throttle levers at midrange position, 

Place self-test selector switch, located on auto throttle computer/ 
amplifier, in fixed phase position. Self-test meter should indicate 
Jess than 1 seale division. 


Move auto throttle lever to engage position. Lever should hold; 
self-test meter should indicate in green range. 
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(ui) Move ali throttle levers to approximately 1 inch forward of aft stops. 


(ug) Preso and hold advance (ADV) switch, With all throttle levers moving 
forward, self-test meter indication should remain in green range. 


NOTE: Throttle levers must be in motion between minimum authority 
Limit (1 (81/16) inch forward of aft stop) and maximum authority 
limit (3-13/16 (%1/16) inches forward of aft stop) to obtain 
correct self-test meter indications. 


(us) Release advance switch. Selt-test meter indicetion should remain in 
green range. 


(un) Press and hold retard (RET) switch. With a11 throttle levers moving 
aft. self-test meter indication should remain in green range. 


(U5) Release retard switch. Self-test meter indication should zenain in 
green range. 


(86) Piace self-test switch in amplifier output (АМР OUT) position. Š. 


(b7) Press and hold advance switch, With all throttles levers moving forward, е 
self-test meter indication should be in yellow range, 


(ug) Release advance switch. Self-test meter indication should be less than 
1 scale division. 


(49) Press and hold retard switch, With all throttle levers moving aft, 
self-test meter indication should be in yellow range. 


` 
(50) Release retard switch, Self-test meter indication should be less 

than 1 scale division. 
(51) Place self-test switch in tachometer (TACH) position. 
(52) Press and hold advance switch, With all throttle levers moving for- 

ward, self-test meter indication should bc in green range. m 
(53) Release advance switch. Self-test meter indication should be zero. 
(5%) Press and hold retard switch, With all throttle levers moving aft, Li 


self-test meter indication should be їп green range, 

(55) Release retard switch. Self-test moter indication should be zero. 

(56) Open autothrottle circuit breaker, located on EPC circuit breaker 
panel, Auto throttle lever should move to disengage position; throttle г 
lights should come on. 

(57) Check that auto throttle lever cannot be moved from disengage position. 

(58) Close autothrottle circuit breaker. 
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(59) Place self-test switch in alarm position. 


(60) Press and hold phase test (P TEST) switch, Meter indication should 
move from green range to zero in approximately 3 seconds, 


(61) Cheek that auto throttle lever cannot be moved from disengage position. 
Release phase test switch. 


(ба) Move auto throttle lever to engage position. Lever should hold; throt- 
tle Lights should go off. 


(63) Move all throttle levers to aft stop. 


(6%) Press and hold retard and рђаве test switches. Meter indication should 
move fron green range to zero in approximately 3 seconds; auto throttle 
lever should move to disengage position; throttle lights ehould come 
on, Release retard and phage test switches. 


(65) Move auto throttle lever to engag^ position. Lever should hold; throt- 
tle lights should go off. I k 
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With all throttle levers positioned at forward stops, press and hold 
advance and phase test switches, Meter indication should move from 
green range to zero in approximately 3 seconde; auto throttle Lever 
should wove to disengage position; throttle lights should como on. 
Release advance and phase test switches. 


NOTE: Stepa (67 through 80) tost the servo authority Limit. 
Move all. throttle levers to aft stops. 


Move auto throttle lever to engage position. Lover should hold; throt- 
tle Lights should go off. 


Prose and hola advance switch. AlL throttle levers should move forward 
and stop 3 13/16 (277/61) inches forwará of aft stop. Hold switch 
while performing steps (70 through 72). 


NOTE: If all throttle levers do not move forward from identical 
positions, discrepancies in lever positions will exist when 
forward wotion stops. 


Move No. 2 throttle lever to aft stop. Throttle levers 1, 3, and 4 
should not move from position obtained in step (69). 


Align No. 2 throttle lever with remaining throttle levers. 


Move Ko. 3 throttle lever to aft stop. Throttle levers 1, 2, and h 
should not move, 


Release advance switch. 


Move all throttle levers to approximately 3 3/8 inches forward of aft 
stop. 


Press and hold retard switch. AL throttle levers should шого aft and 
stop 1 (417/64) inch forward of aft stop. 


NOTE: ТГ ull throttle levers do not cove aft from identical positions, 


discrepancies in lever positions will exist when aft motion 
stops. 


Move and hold По. 1 throttle lover at approximately 2 19/32 inches for- 
ward of aft stop. Throttle levers 2, 3, and h should move to aft stop, 
Release rotard switch. 

Коув all throttle levers to approximately 1 inch forward of aft stop. 


Move and hold No. 4 throttle lever at approximately 2 19/32 inches 
forward of aft stop, 
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Press and hold retard cvitch. Throttle levers 1, 2, and 3 chould move 
to aft stop. Release retard awitch. 


Move auto throttle lever to disengage position. Throttle lights should 
como on, 


NOTE: Stops (81 through 86) test tho оуогрочст function. 


Move all throttle levers to approxiuately 1 3/4 inches forward of aft 
stop. 


Mova auto throttle lever to engage position. lever should hold; throt- 
tle Lights should go off. 


Press and hold advance switch. As throttle levers move forward, check 
that forward motion can be stopped by manually holding throttle levers. 
Release advance switch. 


Move 831 throttle levers to approximately 2 19/32 inches forward of aft 
stop. 


Press and hold retard switch. As throttle levers nove aft, check that 
aft motion can bo stopped by manually holding throttle levers. Release 
retard switch. 


Move auto throttle lever to disengage position. Throttle lights should 
come on. 


NOE: Steps (87 through 119) test the speed command computer interlock. 
Open speed command computer circuit breaker, 


Remove jusper from top and bottom speed comand computer electrical 
connectors. 


Install speed command computer. 

Close speed command couputer circuit breaker. 

Move all throttie levers to aft stop. 

Place captain's flight director system in go-around (GA) mode, Captain's 
speed command mode (SPD CMD MODE) annunciator, located on upper Instru- 
went panel should indicate takeoff (7/0); speed command flag on captain's 
flight director indicator should be retracted froo view, 

Check that auto throttle lever cannot be moved from disengage position. 


Place captain's flight director system in any mode except off or 
go-around, 


Aug 1/67 


е 


(95) 


(96) 


(эт) 
(98) 


(99) 


(100) 


(101) 


(102) 


(103) 


(20%) 
(205) 
(206) 
(207) 
(3.08) 


fug 1/67 


DOUGLAS AIRCRAFT CO., INC. 


DC-A SIXTY SERIES ® 
FAAINTENANCE MANUAL Ва 


Opon both ground control rolay circuit breakers. Captain's speed com- 
wand mode ennuncíator should indicate approach (APPR) in approximately 
15 seconds. 


WARNTUG! NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS WILL HE 
INTERRUPTED WIEN GROUND CONTROL RELAYS ARB OPENED. МАКЕ 
CERTAIN IN THAT SWITCHES AND CONTROLS OF AFFECTED SYSTEMS 
ARE IW CORRECT POSITIONS TO PREVENT INADVERTEWE OPERATION 
OR SIIUTDOWN OF EQUIPMENT. * 


Close ground control relay circuit breakers, Captain's speed conmand 
ols annunciator should indicate takeoff (T/O) in approxizatoly 
seconds. 


Position all throttle levers at approximately 3 13/16 inches forward 
of aft stops. 


Open both ground control relay circuit breakers. Wait at least 
30 sevonds before proceeding to next step. 


Slowly move throttle levers toward aft stops. When throttle levers 
are 2 1/2 (47/16) inches from aft stop, captain's speed command mode 
annunciator should indicate approach. 


Move auto throttle lever to engage position. ever should hold; throt- 
tle lights should go off. 


NOIE: When the auto throttle lever is moved to the engage position, 
the auto throttle servo drive may attempt to drive the throttle 
levers. If this occurs, manually hold the throttle levers at { 
the aft stop. 


Open speed command computer circuit breaker. Auto throttle lever 
should move to disengage position, throttle lights should come on. 


Check that auto throttle lever cannot be moved from disengage position. 


Disconnect electrical connector from speed command accelerometer, 
Located in accessory ccmpartaent. 


Close speed commana computer circuit breaker. ere 
Check thet auto throttle lever cannot be moved from disengage position, 
Open speed commana computer circuit breaker, 


Connect electrical connector to speed command accelerometer. 


Remove lift data computer located in accessory compartment. 
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(109) Close opeed command computer circuit breaker. 


(110) Cheek that auto throttle lever cannot be moved from disengage position. 


(111) Open speed command computer circuit breaker, 
(112) Xnetell lift data computer. 
(113) Close speed command computer circuit broakor. 


(22%) Move auto throttle lever to engage position. Lever should hold; 
throttle lichte should go off. 


(115) Open first officer's horizon circuit breaker located on emergency bus 
section of EPC circuit breaker panel. Auto throttle lever should 
move to disengage position; throttle lights should come on. 


(116) Close first officer's horizon circuit breaker, 


(317) Move auto throttle lever to engage position. Lever should hold; 
throttle lights should go off. Гре 


(118) Place captain's flight director system in go-around mode. Captain's 
speed command mode annwnciator should indicate go-around (GC ARND); = 
auto throttle lover should move to disangage position; throttle lights $ 
should come on. 


NOTE: ‘The speed connand flag on the captain's flight director indicator 
must be retracted frou view. 


(119) Place captain's flight director system in any mode except off or 
go-around. Captain's speed comand mode annunciator should indicate 
approach. 7 
NOTE: Steps (120 through 136) test the speed command computer output, 


(120) Note that fast-slow indicator located on captain's flight director 
indicates toward slow legend. 


(121) Move oll throttle levors to aft stops. Е 
(122) Move auto throttle lever to engage position. Lever should hold; 
throttle lights should go off; all throttle levers should move forward * 
at maximum rate to 1 (2/1) inch forward of aft stop, then continue 
forward at maximum or decrensed rate. . 


(123) Move and hold ail throttle levers at approximately 3 3/8 inches forward 
of aft stops, 
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Place and hold speed command test switch, located on forward overhend 
switch panel, in fast position. Release all throttle levers. А. 
throttle levers should move aft and stop i (41/16) inch forward of aft 
atop. Release test switch, 


НОТЕ: If all throttle levers do not move aft from identica). positione 
discrepancies in lever positions will exist when aft motion 
Stops. Measurement should be made et the back of the most 
forward throttle lever. 


Move all throttle levers to aft stop. All levers shoulà remain at aft 
stop. 


Hold throttle levers at aft stops. 


Place and hold speed command test switch in slow position and press and 


hold tachometer excitation self-test switch. Auto throttle lever should 


move to disengage position in approximately 3 seconds. 
Relense tachometer excitation switch and throttle levers, 


Place auto throttle lever in engage position. All throttle levers 
should move forward at maximum rate to 1 (+1/4) inch forward of aft 
stops, then continue forward at maximum or decreased rate and step 
3 13/26 ()] inches (гол aft stops. 


Position and hold throttle levers approxicately 2 1/2 inches forward 
of aft stops. 


Press and hold tachometer excitation self-test switch. Auto throttle 
lever should move to disengage position in approximately 3 seconds. 


Release tachoneter excitation self-test switch. 
Place auto throttle lever in engage position. 


Place and hold speed command test switch in fast position and press 
and hold tachometer excitation self-test switch. Auto throttle lever 
should move to disengage position in approximately 3 seconds. 


Release tachoucter excitation self-test switch, speed command test 
switch, and throttle levers. 


Close both ground control relay circuit breakers. Captain's speed 
commend mode annunciator should indicate takeoff in approximately 

4 seconds, then auto throttle lever should move to disengage position; 
throttle lights should come on. 


Press captain's or first officer's instrument warning reset switch. 
Throttle lights should go off. 
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(138) Move ali throttle levers to aft ctop. 
(139) Close following circuit breakers located on EPC circuit breaker panel: 


(a) AJ) fuel boost pump circuit breakers. 


(b) Мі engine ignition circuit breakers. 


(е) All engine start pump circuit breakers. 


D 
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AUTOTHROTTLE ~ MAINTENANCE PRACTICES 


1. General 
А. This section contains a series of cockpit functional tests. 


B. Should any of these tests foil, refer to the applicable trouble shooting 
section for corrective action. 


2, Tools and Equipment Required 


NOTE: Suitable substitutes may ше used in lieu of the following listed 


r 
ва 


items. 

Stem Neme Number Manufscturer Use 

^ SIMULATOR, Pitot  VPT-10C International То supply air speed 
& STATIC Dynamics Corp. 


reference to the Е 
airspeed indicator, Ë 


B Measuring tape, Measure throttle 
or Flexible lever movement along 
rule 


curved surface of 
control pedestal. 


3. Preliminary Test Requirements 


A. Rigging of fuel control system and engine throttles should be complete 


and in working order. 


me airspeed control system associated with the Autothrottle System should 
be checked out previously and in working order. 


C. Remove hydraulic power from airplane. 


D. Open the following circuit brenkers and have them remain open throughout 
this test procedure. 


ALL FUEL BOOST PUMP 


ALL ENGINE START PUMP 
ALL IGNITION 


Nov 1/69 


"т 


— m. т" 
DOUGLAS AIRCRAFT CO. 


OC- SIXTY SERIES 


MAINTENANCE MANUAL 


h. Application Of Power 


Oo) 
(2) 


(5) 


(4) 


(5) 
(6) 
(7) 
(8) 


22-50-0 
CODE 3 
Page 202 


The following circuit breakers 
of the test, unde 


onld ren. 
с epecifically in 


n closed for the duration 
ed otherwise. 


AUTOTIROTTLE 

со AROUND ~ 2 

AUTOTIROTTLE OFF WARNING LIGHTS 
GO AROUND - 2 

FIRST OPFICER'S HORIZON DISPLAY 
FIRST OFFICER'S VERTICAL GYRO 
GROUND SPOILER CONTROL. 
ANTI-SKID SYSTEM CONTROL 


During this test, the VERTICAL GYRO switch should be placed to NORM. 
(Autothrottle takes its input signal from No. 2 gyro. 


Autothrotile Control System 


inches below the marked rivet on the left side of the tail cone 
before performing the following procedures. The neutral position is 
obtained with the horizontal stabilizer at zero degrees and the 
GUST LOGK in the LOCKED position. 


Set AIRSPEED ERFOR SELECTOR SWITCH (if installed) to CAPT AIS. 


The elevator trailing edge should be at neutral position (10 е 


Connect Pitot/Static Simulator to Captain's and First Officer's pitot 
tubes amd static ports. 


Slowly adjust pitot and static pressure to obtain 160 55 knots indica- 
tion on Captain's Airspeed Indicator. 


CAUTION: ALWAYS MAINTAIN PITOT PRESSURE HIGHER THAN STATIC PRESSURE, 
DO NOT EXCEED MAXIMUM INDICATION OF AIRSPEED INDICATOR TO 
ELIMINATE POSSIBLE DAMAGE TO TEST EQUIPMENT. 


Set reference index on Captain's and First Officer's Airspeed Indicators 
to coincide with indicated airspeed. 


NOTE: If the THROTTLE lights on the instrument failure warning annun- 
Clators are on, press Captain's or First Officer's RESET ANNUN 
switch. Lights should go off. 

Move AUTOTHROT engage lever to ENGAGE. Lever should hold. 

Move all throttle levers to forward stop. AUTOTUROT lever should hold. 

Press DISENGAGE switch Located on the outside of No. 1 throttle lever. 

The AUTOTHROT lever should move to DISENGAGE. ‘The THROTTLE lights on 


both the Captain's and the First Officer's NAV INSTR FAILURS WARNING 
ANNUNCIATOR shoulà come оп. 
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Press Captain's RESET AHNUN switch, Lights should go off. 
Move АИТОТИНОТ lever to ENGAGE, 


Press DISENGAGE switch located on the outboard side of Ho. № throttle 
lever. AUTOTHROT lever should move to DISENGAGE and THROTTLE lights 
should come on. 


Press First Officer's RESET ANNUS switch. Throttle lights should go 
off. 


Move AUTOTIROT lever to ENGAGE, 


Move No. 2 throttle lever to aft stop, and slowly move No. 2 reverse 
thrust lever toward full reverse thrust. Before reverso thrust lever 
reaches its mechanical stop, AUTOIHROT lever should move to DISENGAGE, 
and THROTTLE Lights should come on. 


Move No. 2 throttle Lever toward forward thrust range. 
Move AUTOTHROT lever to ENGAGE, THROTTLE lights should go off. 


NOTE: For the remainder of the test procedure, whenever the AUTOTHROT 
lever is in the ENGAGE position, the THROTTLE Lights in both the 
Captain's and the First Officer's NAV INSTR FAILURE WARNING 
ANNUNCIATOR(S) should ve off. Whenever the AUTOTHROT levers 
move to the DISENGAGE position, the throttle lights should come 
on. Ignor these conditions. 


Move No. 3 throttle lever to the aft stop, and slowly move No, 2 reverso 
thrust lever toward full reverse thrust. Before reverse thrust lever 
reaches its mechanical stop, AUTOTHNOT lever should move to DISENGAGE 
and THROTTLE lights should come on. 

Move No. 3 Throttle lever to forward thrust range. 

Move AUTOTHROT Lever to ENGAGE, THROTILE lights should go off. 


Open VERTICAL GYRO -2 circuit breaker. (Supplies monitor signal to 
Computer/Amplifier.) AUTOTHROT lever should move to DISENGAGE. 


Close VERTICAL GYRO -2 circuit breaker, and move AUTOTHROT lever to 
ENGAGE, 


Press GO AROUKD switch located on No. 2 throttle lever. AUTOTHRO? lever 
should move to DISENGAGE, 


В. ANTI-SKID AUTOTHROTTLE Interlock 


0) 


| Feb 1/70 


Move AUTOTHROT lever to ENGAGE 
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(2) open GROUND SPOILER-CONTROL and ANTI-SKID SYSTEM CONTROL circuit 
breakers, 
(3) Remove Anti-Skid Control located in the Accessory Compartment; Sta. 640. 


(b) on plug Р1-1200 of Anti-Skid Control Rack, jumper pin 32 to pin 12. 


(5) Close ANTI-SKID SYSTEM CONTROL and GROUND SPOXLER CONTROL circuit 
breakers. 


NOTE: Normal electrical power to various systems will be interrupted 
when the nose wheel scissor switch torque arm ів moved to sinus 
late a nose wheel extended condition. Маке certain that essen- 
tial services are not interrupted. Make certain that all 
switches and controls of affected systems are in correct position 
to prevent inadvertent operation of equipment vhen returning to А 
nose wheel compressed condition. 


(6) Remove pin from nose wheel scissor switch torque arm and move torque 
arn to simulate a nose wheel extended condition. 


(T) The AUMTHRO? lever should move to DISENGAGE. 


(8) Move the nose wheel scissor switch torque arm to simulate a nose wheel 
compressed condition. 


в тт 


(9) Open the ANTI-SKIÐ SYSTEM CONTROL and GROUND SFOILER CONTROL circuit F 
breakers. 


(10) Remove jumper from between pins 32 and 12 on plug Р1-1200 of the 
Anti-Siid control rack. t 


(11) On plug Р1-1200 of the Anti-Skid control rack jumper pin 32 to ріп 29. 
(12) Repeat steps (5) through (9). 


(13) Remove jumper from between pins 32 and 29 on plug Р1-1200 of the Anti- 
Skid control rack. 


(1) Replace Anti-Skid Control Unit. 


(15) Return ANTI-SKID CONTROL system and GROUND SPOILER CONTROL system Е 
Circuit breakers to their original position. 


с. Conputer/Amplifier - Self Test 
(2) Assure that self-test meter on Cozputer/Amplifier indicates 30 vac. 
(2) Move ali throttle levers to mid-position. 
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(3) Piece self-test selector switch on computer/amplifier to position 1. 
Meter indication should te below the yellow range, (Acceleration input 
signal check.) 


(4) Press and hold computer/amplifier PRESS TO TEST switch. Within 20 
seconds meter indication should be in the yellow range. Rolease PRESS 
TO TEST selten. 


(5) Place self-test selector switch in position 2, Meter indication should 
be below the yellow range. (Airspeed processor check.) 


(6) Press and hold PRESS TO TEST switch. Within 20 seconds meter indica- 
tion should be in the yellow range. Release PRESS TO TEST switch, 


(7) Place self-test selector switch in position 3. Meter indication should 
be below the yellow range. (Complimentary filter, synchronization loop, 
and tachometer check.) 


(8) Press and hold PRESS TO TEST switch. Within 20 seconds meter indica- 
tion should be in the yellow range, Release PRESS TO TEST switch. 


(9) Place self-test selector switch in position h. Meter indication should 


be below the yellow range, (Monitor, level detector, and transformer/ 

rectifier check.) L 
(10) Press and hold PRESS TO TEST switch. Within 20 seconds meter indication 

should be in the yellow range. Release PRESS TO TEST switch, е 


NOTE: When self-test switch is moved to position 5, unless the airspeed 
error signal is exactly zero, the meter needle should slowly - 
creep toward peg. Pressing the PRESS TO TEST switch will cause ^ 
he needle to return to the yellow range or below. 


(21) Place self-test switeh in position 5. Press and hold PRESS TO TEST ‘ 
switch. Meter indication should ve in the yellow range. (Amplifier 
Limiter and monitor output check,) Move AUTOTHROT engage lever to 
ENGAGE, AR) throttle levers should move aft and meter should remain 
in the yellow range. Release PRESS ТО TEST switch. Throttles should 
stop moving. 


(12) Place self-test selector switch to OFF, Move all throttle levers to к 
aft stop, and move AUTOTHROT engage lever to DISENGAGE, » 


D. Mrepecd Control Error Output 


NOTE: If AIRSPEED ERROR SELECTOR SWITCH is installed, for this test select ы 
the Captain's Airspeed Indicator as the command indicator. ‘The 
throttle levers should be operated in range of from 1.25 inches to 
3.5 inches. If noted switch is not installed, test will be com- 
pleted using Captain's AIS, 


(1) Move AUTOTHROT lever to ENGAGE, and verify that indicated airspeed is 
holding at 160 #5 knots, Z 
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(8) Move the reference index on the Captain's Airspeed Indicator to 180 #5 
knots. The throttle levers should move forward. 


(3) Move the reference index to 210 #9 knots, The throttle levers should 
move aft. 


NOTE: If AIRSPEED ERROR SELECTOR SWITCH is installed, repeat 
steps (2) and (5) using First Officers Airspeed Indicator, 


(h) моме reference index to coincide with indicated airspeed. 
(5) Move GUST LOCK lever to LOCKED position. 


(6) Manually move control column to command full nose up attitude. Throttle 
levers should move foruard. 


(Т) Manually move control column to command full nose-down attitude. 
Throttle levers should move aft. r 


(8) Move control column to neutral and move AUTOTHROT lever to DISENGAGE, 


(9) Move GUST LOCK lever to UNLOCKED position. Ë 
E. Бегуо Authority Limit Test 


(1) Verify indicated airspeed is maintained at 160 #5 knots; move all 
throttle levers to forward stop, and move AUTOTHROT lever to ENGAGE. 


тт 


(2) Move reference index on Captain's Airspeed Indicator to 120 #6 knots. 
ALL throttle Levers should move aft and stop 1 31/2 inches forward of 
aft stop. 


NOTE: If all throttle levers do not move from identical positions, 
discrepancies in lever position will exist when aft motion stops. 


(5) Move No. 1 throttle lever to 2 1/2 inches forward of aft stop. Remain- 

ing levers should move to aft stop. No. 1 throttle lever should move to 

1 inch forward of eft stop. 
(№) Move AUIOTHROT lever to DISENGAGE, E 
(5) Repeat steps (3) ала (4) using Mo. № Throttle lever in place of No. 1. i 


(6) Move reference index on Captain's Airspeed Indicator to 190 35 knots 
amd move all thrcttle levers to aft mechanical stop. 


(Т) Move AUTOTHROT lever to ENCAGE, А11 throttle levers should move forward 
and stop 3 / u inches frou aft stop. 


(B) Move No. 2 throttle lever to aft stop. Remaining throttle levers 
should hold position. 
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(9) Align No, 2 throttle levers with remaining throttle levers, move all 

throttle levers to aft stop, and move AUTOTUROT lever to DISENGAGE, 
r. Overpower Test 

(2) Move AUTOTHROT lover to ENGAGE, 

(8) Move all throttle levers to forward mechanical stop, 

(3) Move reference index on Captain's Airspeed Indicator to 110 #5 knots, 
after assuring that the indicated airspeed is holding at 160 #5 knots, 
Throttle levers should move aft, 


(u) тъ should be possible to manually prevent the aft motion of the throttle 
levers by holding the Levers. 


(5) Move eli throttle levers to aft stop, and move AUTOTHROT lever to 
DISENGAGE. 


G. “est Termination 


(1) open 821 circuit breakers that were closed at the beginning of the tests. 


(2) Disconnect and remove all test equipment, assuring that all aircraft 
pitot and statio lines are connected or capped. 
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l. General 


The auto throttle control system tests consist of an operational and а 
functional test. 


disengage interlocks and the output of the auto throttle computer, 


B. The operational test determines acceptable operation of the nisus 
amplifier. 


С. The functional test should be performed after extensive overhaul of the 
auto throttle control system or when a system malfunction is suspected. 


D. ‘The speed command system associated with the auto throttle control system 


should be previously checked out and functioning properly before perfora- 
ing auto throttle systen tests. 


2, Tools and Equipnent Required 


WORE: Equivalent substitutes may be used instead of the following listed 
itens. 
item Name Number Manufacturer Use 
A Mach Calibra- esc Burton Manufacturing Supply airspeed 
tor or Air Company reference to Mach/ 
Data Calibrator  \ТР-108 Intercontinental airspeed indicators 
Dynamics Corp. when performing 
functional test. 
в Ruler or Measure throttle 


measuring tape lever movenent along 
curved surface or 
pilot's control 
pedestal (see 
Figure 201). 


3. Aüjustment/Test Auto Throttle Contro) System (Operational) 


A. Test Auto Throttle Control System 


NOTE: The throttle systems should be-rigged and in wo-king order and the 
elevator trailing edge at neutral position (10 % 3/16 inches below 
marked rivet on left side of tail cone) before performing the 
following procedures. 
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(1) Depressurize hydraulte power system (sce Chapter 29). 


(2) Open following cireatt breakers located on EPC circuit breaker panel: 


(а) All fuel boost pump circuit breakers. 
(b) All engine start pump circuit breakers. 
(е) Ali engine ignition circuit breakers. 
NOTE: Steps (3 through 31) test the engage interlocks. 


(3) Set index bug of all EPR (engine pressure ratio) indicators to obtain - 
reading of 1.40. А 


(4) Set reference index on speed command indicator to coincide with 
indicated airspeed. 


(5) Move all throttle levers to forward stop. 


Е 
(6) If throttle lights on instrument failure warning annunciator are on, Ес 
press captein's or first officer's instrument warning reset button. 
Throttle lights should go off. ë 


(7) Move suto throttle lever to engage position. Lever should hold. 


(8) Move all throttle levers to aft stop, then to forward stop. Auto 
throttle lever should hold in engage position. 


(9) Press disengage switch located on outboard side of No. 1 throttle lever. 
Auto throttle lever should move to disengage position; throttle lights 
should core on. 


(10) Press captain's instrument warning reset button. Throttle lights 
should go off. 


(11) Move auto throttle lever to engage position. Lever should hold. 
(12) Press disengage switch located on outboard side of Ko. 4 throttle lever. 


Auto throttle lever should move to disengage position; throttle lights te 
should соге on. 


+ 


(13) Press first cfficer's instrument warning reset button. Throttle lights 
should go off. 


(ik) Move auto throttle iever to engage position. lever should hold. 


(15) Move No. 2 throttle lever to aft stop and slowly move reverse thrust 
lever toward reverse thrust. Before reverse thrust lever reaches its 
mechanical stop, auto throttle lever should move to disengage position 
nnd throttle lights should come оп. 
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Move No. 2 throttle lever to forward stop. 


Move auto throttic lever to engage position. Inver свод hold and 
throttle Lights should go off. 


Move По. 3 throttle lever to aft stop and slowly move reverse thrust 
lever toward reverse thrust, Before reverse thrust lever reaches its 
mechanical stop, auto throttle lever should move to disengage position 
and throttle lights should come on. 


Move No. 3 throttle lever to forward stop. 


Move auto throttle lever to engage position. Lever should hold and 
throttle lights shonlà go off. 


Open first officer's circuit breaker located оп EPC circuit breaker 
panel. Auto throttle lever should move to disengage position and 


+ throttle lights should ссие on. 


(32) 


Nov 1/68 


Close first officer's horizon circuit breaker. 


Move auto throttle lever to enjage position. Lever should hold and 
throttle lights should go off. 


Press go-around switch located on No. 2 throttle lever. Auto throttle 


lever should rove to disengage position and tùrottle Lights should com 
оп. 


Move auto throttle lever to engage position. 


Open air data computer circuit breeker. Auto throttle lever should 
move to disengage position. + 


Close air data computer circuit breaker. 
Move auto throttle lever to engage position. Lever should hold. 


Open auto throttle computer circuit ureaker. Auto throttle lever should 
move to disengage position. 


Close auto throttle computer circuit breaker, 
Nove all throttle levers to mid-position, 


NOTE: 


Steps (32 through ho) test the sel#-test capability of the 
aute throttle corputor. 


Cheek that self-tost reter on auto throttle computer located in flight 
compartment radio rack, indicates 30 vde (red гилде). 
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Place self-test selector evitch on computer in position 1. Meter indi- 
cat ton should be below yellc4 range. 


Press and hold ccuputer press-to-test switch, Within zo seconds, meter 
Indication should be in yellow range. Release press-to-test switch, 


Place self-test switch 
yellow range. 


position 2. Heter indication should be below 


Press and hold press-to-test switel 20 seconds, meter inåt- 
cation should be in yellov range. Release press-to-test switch. 


Place self-test switch in position 3. Meter indication should be below 
yellow range. 


Press and hold press-to-test switch. Within 20 seconds, meter indica- 
tion should be in yellow range. Release press-to-test switch. 


Place self-test switch in position №. Within 20 seconds, meter indice- 
tion should be below yellow range, 


Press and hold press-to-test switch Within 20 seconds, reter indication 
should be in yellow range. Release press-to-test switch. 

Deleted 

Deleted 

Move all throttle levers to forvard stops. 


Place self-test switch in position 5. Meter indication should be below 
yellow range. 


Move auto throttle lever to engege position. Lever should hold and 
throttle lights should go off. 


Press and hold press-to-test switch, А11 throttle lovers should move 
aft and meter indication should be in yellow range. Release press-to- 
test switch. 


NOTE: Meter indication should be observed when throttle levers are 
moving. 


Move auto throttle lever to disengage position. Throttle lights should 
come on. 


Place self-test switch in off position. 


Move all throttle levers to aft stops. 


NOTE: Steps (50 through 65) test the servo authcrity li 
airspeed control error output. 


its and the 


Move reference index on speed command indicator counterelockvise and set 
at 100 knots. 


Nov 1/58 


p 


DOUGLAS AIRCRAFT co. INC. " 

ges SIXTY SERIES 2 

MAINTENANCE MANUAL D 
(51) Move auto throttle lever to engage position. ever should hold. D 
рад 
(52) Move по. Y throttle lever to approximately 2-19/32 inches forward of Pu 
aft stop. When released, throttle lever £hould move aft and stop at 22. 


minimum authority limit position (1 (+ 29/64) inch forward of aft stop) . 
(see Figure 201). 


(53) Move Ho, 1 throttle lever to aft stop. 

(50) Move No. h throttle lover to approximately 2-19/32 inches forward of aft 
stop. When released, throttle lever should move aft ard stop at mini- 
mam authority limit position. 

(55) Move По. h throttle lever to aft stop. 

(56) Move auto throttle lever to disengage position. 


(57) Move reference index on speed command indicator clockwise and set at 
100 knots. 


(58) ‘mile holding all throttle levers at aft stops, move auto throttle 
lever to engage position. 


(59) Release No. 1 throttle lever. Lever should move forward. 


slop lo the rear edge of the tivettle lever 
‘al the Increased thus selling, 


FORWARD PEDESTAL COVER 


AFT MECHANICAL STOP 


HA2-2804 
Менвигошеп% Guide -- Throttle Lover Travel 22-30-0 
Figure 201 CODE h 
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(60) While throttle lever 16 moving forward, move index bug on Но. 1 KPR 
indicator townrd EPR pointer. When index bug reaches КРЕ reading of 
1.10 {+ 0.05) no. 1 throttle lever should stop. 


NOTE: If the throttle lever contacts the forward stop before completing 
step (60), move throttle lever to aft stop and release. 


(61) Set index bug of No. 1 EPR indicator at 1.10. 


(62) Repeat steps (59 through 61) for По. 2, 3, and h throttle levers, end. 
using corresponding EPR indicator. 


(63) Move auto throttle lever to disengage position. Throttle lights should 
соле on. 


(64) Press captain's or first officer's instrument warning reset switch. 
Throttle Lights should go off. 


(65) Move all throttle levers to aft stop. 


(66) Close following circuit breakers located on EPC circuit breaker panel: 


(а) Ali fuel boost pump circuit breakers. 


(d) AN engine start pump circuit breakers. 


в 
(e) ALL engine ignition сігеші5 breakers. е 
№. Adjustment/Test Auto Throttle Control System (Functional) 
А. Test Auto Throttle Control System 
NOTE: The throttle systems should be rigged and in working order and the 
elevator trailing edge at neutral position (10 £ 3/16 inches below 
markcd rivet on left side of tail cone) before performing the 
following procedures. LI 
(1) Depressurizie hydraulic power system (see Chapter 29). 
(2) Open following circuit breakers loceted on EPC circuit breaker panel: Е 
(а) All fuel boost pump circuit breakers. ы 
(b) ALL engine start pump circuit breakers. 
(c) Ail engine ignition circuit breakers. E 


(4) Speed corme:.d computer circuit breaker. v. 


Steps (3 through 41) test the engage interlocks. 
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Remove speed comand computer located in accessory compartment. 


Connect jumper betw 
electrical connector. 


ping №5 and №6 of speed command c ater top 


Connect jumper between pins h and 30 and pins 45 and НС of bottom 
electrical connector 

Set index bug of ull EPR indicators to obtain reading of 1.50. 

Close speed command computer circuit breaker. 

Ir throttle lights on failure warning annunciators are on, press 
captain's or first officer's instrument warning reset button. Lights 
should go off. 

With oll throttle levers in approximate midrange position, move auto 


throttle lever to engage position. Lever should hold; throttles should 
not move. 


Нали Ду move all throttle levers tnrough entire range Pro aft stop to 
forward stop, Auto throttle iever should hold in engage position. 


Press uuto throttle disengage button on left side of Ко. 1 throttle 


lever. Auto throttle lever should move to àicengage position; throttle 
lights should соле on. 


Move auto throttle lever to engage position. Lever should hold; 
throttle lights should go off. 


Press auto throttle disengage button on right side of Ио. h throttle 
lever. Auto throttle lever should move to disengage position; throttle 
lights should come on. 


Move auto throttle lever to engage position. Lever should hold; 
throttle Lights should go off. 


Move Ho. 2 throttle lever to aft stop and slowly move reverse thrust 
lever tovard reverse thrust. Before reverse thrust lever is 5-1/% 
(& 1/16) inches above pedestal cover, auto throttle lever should move 
to disengage position апа throttle lights should core on. x 


Move Ко. 2 throttle lever to forward stop. 

Move auto throttle lever to engage position. Lever should hold. 
Hove Ro. 3 throttle lever to aft stop and slowly rove reverse thrust 
lover toward reverse thrust. Before reverse thrust lever is 5-1/% 


(% 1/16) inches above pedestal cover, auto throttle lever should move 
to disengage position end throttle lights should come on. 
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(19) Move Шо. 3 throttle lever to forward stop. 


(20) Move auto throttle lever to engage position. Lever should holi; 
whrottle lights should go off. 


(21) Open first officer's horizon indicator circuit breaker, Auto throttle 
lever should move to disengage position. 


(22) Close first officer's horizon indicator circuit breaker. 
(23) Move auto throttle lever to engage position. 


(21) Press go-erounà switch located оп Но, 2 throttle lever. Auto throttle 
lever should move to disengage position; throttle lights should cone on. 


NOTE: Steps (25 through 41) test the antiskid-auto throttle interlock. 


(25) Move auto throttle lever to engage position. Lever should hold; 
throttle lights should go off. 


(26) Open ground spoíler control (ac bus) and anti-skid system control Я 
(ас bus) circuit breekers located on EPC circuit breaker panel. 


(27) Remove anti-skid contro) box located in accessory compartment, 
(28) Install jumper between pins 12 and 32 of electrical connector. 
(29) Close anti-skià system control circuit breaker. 


(30) Oren both ground control relay circuit breakers located on EPC circuit 
breaker panel. Auto throttle lever shoulà move to disengage position. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS WILL BE 
INTERRUPTED WHEN GROUND CONTROL RELAY CIRCUIT BREAKERS ARE 
OPENED. MAKE CERTAIN THAT SWITCHES AND CONTROLS OF AFFECTED 
SYSTEMS ARE IX CORRECT POSITIONS TO PREVENT INADVERTENT 
OPERATION OR SHUTDOWN OF EQUIPMENT. 


(31) Close both ground control relay circuit breakers, 
(32) Open anti-skid system control circuit breaker. k 


(33) Remove jumper from anti-skid control box electrical connector and 
install jumper between pins 29 and 32. 


(3%) Close anti-sxià system control circuit breaker. Move auto throttle в 
lever to engage position. 


(35) Open both ground control relay circuit breakers. Auto throttle lever 
should rove to disengage position. 


(36) Ciose both ground control relay circuit breakers. 
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Deieied 

Open untí-cktd system control circuit breaker. 

Remove jumper from anti=skió control box electrical connector. 
Install enti-skid control box. 


Close ground spoiler control and anti-skid system control circuit 


-breakers, 
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NOTE: Steps ( through 63) test the self-teot capability of the 
auto throttle computer, 


Check that se)f-test meter on auto throttle computer located in 
flight compartment radio rack, indicated 30 үйе. 


Move all throttle levers to mid position. 


Place self-test selector switch on computer in position 1. Meter indi- 
cation should be below yellow range. 


Press and hold computer press-to-test switch. Within 20 seconds, meter 
indication should be in yellow range. Release press-to-test avitch. 


Place self-test selector switch in position 2. Meter indication should 
be below yellow range. 


Press and hold press-to-test Switch. Within 20 seconds, meter indica- 
tion should be in yellow range. Release press-to-test switch. 


Place self-test selector switch in position 3. Meter indication should 
de below yellow range. 


Press and hold press-to-test svitch. Within 20 seconds, meter indica- 
tion should be in yellow range, Release press-to-test switch. 


Deleted 


Place self-test selector switch in position h. Within 20 seconde, meter 
indication should be below yellow range. 


Press and hold press-to-test switch. Meter indication should be in 
yellow range within 20 seconds, Release press-to-test switch. 


(52 through 5h) Deleted 


(55) 


(56) 


Nov 1/68 


Place self-test selector switch in position 5. Meter indication should 
be below yellow range. 


Move auto throttle lever to engage position. Lever should hold; 
throttle lights should go off, 
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(57) Press and hold press-to-test switch. All throttle levers should move 
aft; meter indication should be in yellow range. Release pregs-to-test 
switch. 


NOTE: Meter indication should be observed when throttle levers are 
moving. 


(56) Place self-test selector switch in off position. 


(59) Move ail throttle levers to aft stop. 


(60) Open speed command and auto throttle computer circuit breakers, Auto 
throttle lever should move to disengage position. 


(бі) Remove jumpers from top and bottom electrical connectors of speed 
command computer. 


(62) Install speed command computer. 
(63) Close speed command and auto throttle computer circuit breakers. 


xem 


Steps (65 through 74) test the airspeed control error end the ume. 
elevator position sensor outputs. The throttle levers are to be Ë 
operated within the range of 1-1/% inches forward of the eft ü 
stops to the forward stops. 


(04) Seb reference index on spccd cexzand indicator to coincide with 
indicated airspeed. ter 


(65) Move auto throttle lever to engage position. Throttle levers should not 
move. 


(66) Move reference index on speed command indicator clockwise and set at s 
100 knots. Throttle levers should move forward. 


(67) Move reference index on speed command indicator counterclockwise and 
set at 400 knots. Throttle levers should move aft. 


(68) Set reference index to coincide with indicated airspeed. ж 
(69) Move gust lock control lever to unlock position. 


(10) Manually move elevator trailing edge up. Throttle levers should move 
forward. 


(41) Manually move elevator trailing edge dom. Throttle levers should move 
aft. 


(72) Move elevator trailing edge to neutral position. 


(13) Move gust lock control lever to lock position. 
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Move throttle levers to aft stops. 


NOTE: Steps (75 through 91) test the servo authority limiti and the 
airspeed contro) error cut put. 


Move auto throttle lever to disengage position. 


Move reference index on speed comand indicator counterclockwise and 
set at hoo knots. 


Move auto throttle lever to engage position. Lever should hold. 

Move No. 1 throttle lever to approximately 2-19/32 inches forward of 
aft stop. When released, throttle lever should move aft and stop at 
minimum authority limit position (1 (+29/64) inch forward of aft stop) 
(see Figure 201). 

Move No. 1 throttle lever to aft stop. 

Move Ho. В throttie lever to approximately 2-19/32 inches forward of aft 
stop. When released, throttle lever should move aft and stop at minimum 
authority limit position. 

Move ko. В throttle lover to aft stop. 

Move auto throttle lever to disengage position. 


Move reference ináex on speed command indicator clockwise and set at 
100 knots. 


While holding all throttle levers at aft stops, move auto throttle lever 
to engage position. 


Release No. ) throttle lever. Lever should move forward. 


While throttle lever is moving forwerd, move index bug on No. 1 FPR 
indicator toward EPR pointer. When index bug reaches EPR reading of 
1.10 (% 0.05) No. 1 throttle lever should stop. 


NOTE: If the throttle lever contacts the forward stop before completing 
step (86), move throttle lever to aft stop and release. 


Set index bug of No. 1 FPR indicator at 1.h0. 


Repeat steps (85 through 87) for Ko. 2, 3, and h throttle levers, and 
using corresponding EPR indicator. 


Move auto throttle lever to disenguge position. Throttle lights should 
come on. 
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(90) Press captain's or first officer's instrument warning reset switch. 
Throttle ligats should go off. 


194) Move all throttle levers to aft stop. 


(92) Close following circuit breakers located on EPC circuit breaker panel: 
(a) ALL fuel boost pump circuit breakers. 
(b) All engine start pump circuit breskers. 


(e) Ali engine ignition circuit breakers. 
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AUTOTHROTTLE - MAINTENANCE PRACTICES 


2. General 
А. Inte section contains a series of cockpit functional tests. 


B. Bhould any of these tests fail, refer to the applicable trouble shooting 
section for corrective action, 


2, Toole and Equipment Required 


NOTE: Suitable substitutes may be used in lieu of the following listed items. 
Item Name Number Manufacturer Use 
A Simulator, Pitot VIP-10- Intercontinental To supply air speed 
& Static 12762 Dynamics reference to the air- 
Corp. speed indicator. 
в Measuring tape, Measure throttle lever 
or flexible rule. movement along curved 
Surface of control 
pedestal. 


3. Preliminary Test Requirements 


A. Rigging of fuel control system and engine throttles should be complete and 
in working order. 


B. Тһе airspeed control system associated with the Autothrottle System should 
de checked out previously and in working order. 


С, Remove hydraulic power from airplane. 


D. Open the following circuit breakers and have them remain open throughout 
this test procedure, 


ALL FUEL BOOST PUMP 
ALL ENGINE START PUMP 
ALL IGNITION 
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№, Application of Power 


NOTE: 


NOTE: 


"The following circuit breakers should remain closed for the duration 
of the test, unless specifically instructed otherwise. 


AUTOTHROTTLE 

00 AROUND - 1 

AUTOTHROTTLE OFF WARRING LIGHTS 
со AROUND - 2 

CAPTAIN'S HORIZON DISPLAY 
CAPTAIN'S VERTICAL GYRO 

GROUND SPOILER CONTROL 
ANTI-SKID SYSTEM CONTROL 


During this test, the vertical gyro switch should be placed in normal 
position. (Autothrottle takes its input signal from No. 1 gyro.) 


A. Test Autothrottle Control System 


NOTE: The elevator trailing edge should be at neutral position (10 13/16 


а) 
(2) 


(3) 


(u) 


inches below the marked rivet on the left side of the tall cone) 
before performing the following procedures, The neutral position 
is obtained with the horizontal stabilizer at zero degrees. Тһе 
following tests can be performed using the captain's and first 
officer's airspeed errors if ап sirspeed error selector switch із 
installed. 17 an airspeed error selector switch is not installed, 
the tests will be performed using the captain's mach/airspeed indi- 
cator; and all reference to first officer's mach/airspeed indicator 
and pitot-statie system should be disregarded. 


Set airspeed error selector switch (if installed) to captain IAS, 


Connect pitot/static simulator to captain's and first officer's pitot 
tubes and static ports. 


Slowly adjust pitot and static pressure to obtain 160 #5 knots indica- 
tion on captain's airspeed indicator. 


CAUTION: ALWAYS MAINTAIN PITOT PRESSURE HIGHER THAN STATIC PRESSURE, 
DO NOT EXCEED MAXIMUM INDICATION OF AIRSPEED INDICATOR TO 
ELIMINATE POSSIBLE DAMAGE ТО TEST EQUIPMENT. 


Set reference index on captain's and first officer's airspeed indicators 
to coincide with indicated airspeed. 


NOTE: If the throttle lights on the instrument failure warning annun- 
ciators are on, press captain's or first officer's monitor reset 
switch. Lights should go off. 


Move autothrottle engage lever to engage. Lever should hold. 
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Move all throttle levers through their entire range. Autothrottle lever 
should hold. 


Press disengage switch located on the outside of No. 1 throttle lever. 


‘The autotbrottle lever should move to disengage. The throttle lights 
on both the captain's and the first officer's navigation instrument 
failure warning arnunciator should come on. 


Press captain's monitor reset switch. Lights should go off. 
Move autothrottle lever to engage. 


Press disengage switch located on the outboard side of No. 4 throttle 
lever. Autothrottle lever should move to disengage and throttle lights 
should come on, 


Press first officer's monitor reset switch. Throttle lights should go E 
off. 


Move autothrottle lever to engage. 


Move No. ? tnrottle lever to aft stop, and slowly move No. 2 reverse 

thrust lever toward full reverse thrust. Before reverse thrust lever 

reaches its mechanical stop, autothrottle lever should move to disengage, NA 
and throttle lights should соше on. 


Move Но. 2 throttle lever to forward thrust range. г 
Move autothrottle lever to engage. Throttle lights should go off. 


NOTE: For the remainder of the test procedure, whenever the autothrottle 
lever is in the engage position, the throttle lights im both the 
captain's and the first officer's navigation instrument failure 
warning annunciators should be off. Whenever the autothrottle 
lever moves to the disengage position, the throttle lights should 
come on. Ignore these conditions. 


Move No. 3 throttle lever to the aft stop, and slowly move No. 3 reverse 
thrust lever toward full reverse thrust. Before reverse thrust lever 
reaches its mechanical stop, autothrottle lever should move to disengage 
and throttle lights should come on. 


Move No. 3 throttle lever to forward thrust range. 
Move autotbrottle lever to engage. Throttle lights should go off. 


Open vertical вуго-1 circuit breaker. (Supplies monitor signal to 
computer/amplifier.) Autothrottle lever should move to disengage. 


Close vertical gyro-l circuit breaker, and move autothrottle lever to 
ENGAGE. 
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| (22) Press go around aviteh located on Но. 2 throttle lever. Autothrottle 
lever should move to disengage. 


B. ANTI-SKID AUTOTHROTTLE Interlock 


| (1) Mark II Anti-Skid System (1f installed) see Figure 201. 


! (a) 
| (b) 


I (e) 


| (a) 
| te) 


o) 


І (в) 
| (n) 


а) 
І (3) 


(к) 
(1) 
(m) 
(a) 
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Move eutothrottle lever to engage. 


Open ground spoiler-control and anti-skid system control circuit 
breakers. 


Remove anti-skid control located in the accessory Compartments 
Sta. 610. 


On plug Р1-1200 of anti-skid control rack, Jumper pin 32 to pin 12. 


Слове ANTI-SKID SYSTEM CONTROL and GROUND SPOILER CONTROL circuit 
breakers. 


NOTE: Normal electrical power to various systems will be interrupted 
when the nose wheel scissor switch torque arm is moved to simu- 
late в nose wheel extended condition. Меке certain that essen- 
tial services are not interrupted. Меке certain that ali 
switehes and controls of affected systems are in correct posi- 
tion to prevent inadvertent operation of equipment when 
returning to nose wheel compressed condition. 


Remove pin from nose wheel scissor switch torque arm and move torque 
arm to simulate a nose wheel extended condition. 


Тһе autothrottle lever should move to disengage. 


Move the nose wheel scissor switch torque arm to simulate a nose wheel 
compressed condition. 


Open the anti-skid system control and ground spoiler control circuit, 
breakers. 


Remove Jumper from between pins 32 and 12 on plug Р1-1200 of the enti- 
skid control rack. 


On plug Р1-1200 of the anti-skid control rack Jumper pin 32 to pin 29. 


Close the anti-skid system and ground spoiler control circuit breakers. 


Move the sutothrottle lever to engage position. 


Move the nose wheel scissor switch torque arm to simulate а nose 
wheel extended condition. 
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(о) “me sutothrottie lever should move to eisengage position. 


(p) Return nose wheel scissor switch torque ота to its original position 
and replace pin. 


(q) open the onti-skid and ground spoiler control circuit breakers, 


(е) Remove jumper from between pins 32 and 29 on plug Р1-1200 of the antie 
skid control rack. 


(s) Replace anti-skid control unit. 


(t) Return anti-skid control system and ground spoiler control system 
circuit breakers to their original position. - 


Mark ІЗІ Antiskid System (if applicable) see Figure 201 
(a) Close the spoiler lockout circuit breakers. 


(v) Move the autothrottle lever to engage position. 


(e) Move the flight engineer's main landing gear spoiler test switch to 
the No. 1 position. 


(4) The autothrottle lever should move to disengage. 


En 


(e) Move the autothrottle lever to engage position. 


(f) Move the flight engineer's mein landing gear spoiler test switch 
to the No. 2 position. 


(g) The autothrottle lever should move to the disengege position. 
(h) Open the spoiler lockout circuit breakers. 
lomputer/Arplifier ~ Self-Test 


Assure that self-test meter on computer/amphifier indicates 30 vde 
(red range). Ее 


Move all throttle levers to mid-position. 


Place self-test selector switch on computer/anplifier to position 1. 
Meter indication should be below the yellow range. (Acceleration input 
signal check.) 


Press and hold computer/amplifier press to test switch. Within 20 
seconds neter indication should be in the yellow range. Release press 
to test switch (accelerometer test). 


Place aelf-test selector switch іп position 2, Meter indi.stion should 
be below the yellow range. (Airspeed processor check.) 
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Press and hold press to test switch, Within 20 seconds meter indication 
should be fn the yellow range. Release press to test switch. 


place aolf-test selector svitch in position 3. Meter indication should 


be below the yellow range. (Complimentary filter, synchronization loop, 
end tuchometer check, ) 


Prose and hold press to test switch. Within 20 seconds meter indication 
should be in the yellow range. Release press to test switch. 


Place self-test selector switch in position b. Meter indication should 


be below the yellow range. (Monitor, level detector, and transforner/ 
rectifier check.) 


press and hold presa to test switch, Within 20 seconds meter indication 
should be in the yellov range. Release press to test switch. 


NOTE: When self-test switch is moved to position 5, unless the airspeed 
error signal is exactly zero, the meter needle should slowly 
creep tovard peg. Pressing the press to test switch will cause 
the needle to return to the yellow range or below, 


Place self-test switch in position 5. Press and hold press to test 

switch. Meter indication should be in the yellow range. (Amplifier 
limiter ond monitor output check.) Move autothrottle engage lever to 
engage. All throttle levers should move aft and meter should remain 


in the yellow range, Release press to test switch. Throtties should 
atop moving. 


Place self-test selector switch to off. Move all throttle levers to aft 
atop, and move autothrottle engage lever to disengage. 


D, Airspeed Control Error Output 


№ 


(2) 


(3) 


If airspeed error selector switch ís installed, for this test 
select the captain's airspeed indicator as the command indicator. 
The throttle levers should be operated in range of from 1,25 inches 
to 3.5 inches. If noted switch is not installed, test will be com- 
pleted using captain's airspeed indicator. 


Move autothrottle lever to engage, and verify that indicated airspeed із 
holding at 160 #5 knots. 


Move the reference index on the captain's airspeed indicator to 180 #5 
knots. The throttle levers should move forward, 


Move the reference index to 150 £5 knots. The throttle levers should 
move aft, 


NOTE: If airspeed error selector switch is installed, repeat Steps (2) 
and (3) using first officer's airspeed indicator, 
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(1) Move reference index to coincide with indicated airspeed. 


(5) Manually move control column to command full nose up attitude. Throttle 


levers should move forward. 


(6) Manually move control column to command full nose-down attitude. 


Throttle levers should move aft. 


(7) Move control column to neutral and move autothrottle lever to disengage. 


Servo Authority Limit Test 


(2) Verify indicated airspeed is maintained at 160 +5 knots; move all 


throttle levers to forward stop, and move autothrottle lever to engage. 


(2) Move reference index on captein's airspeed indicator to 120 35 knots. 


Ml throttle levers should move aft and stop 1 *1/2 inches forward of 
aft stop. 


NOPE: If all throttle levers do not ove from identical positions, 
discrepuncies in lever position vill exist when aft motion stops. 


(3) Move No. 1 throttle lever to 2 1/2 inches forvard of aft stop. Remaining 


levers should move to aft stop. No. 1 throttle lever should move to 
1 inch forward of aft stop. 


(4) Move eutothrottie lever to disengage. 
(5) Repeat Steps (3) and (1) using No. № throttle lever in place of №, 1. 


(6) Move reference index on captain's airspeed indicator to 190 #5 knots, 


and move all throttle levers to aft mechanical stop. 


(T) Move autothrottle lever to engage. All throttle levers should move 


forward and stop 3 3/4 inches from aft stop. 


(8) Move No. 2 throttle lever to aft stop. Remaining throttle levers should 


hold position. 


(9) Align Ho. 2 throttle levers with remaining throttle levers, move all 


throttle levers to aft stop, and move autothrottle lever to disengage. 


Overpower Test 


(1) Move autothrottle lever to engage. 
(e) Move all throttle levers to forward mechanical stop. 


(3) Move reference index on captain's airspeed indicator to 110 #5 knots, 


after assuring that the indicated sirspeed is holding at 160 $5 knots. 
Throttle levers should move aft. 
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(u) It should be possible to manually prevent the aft motion of the throttle 
levers by holding the levers. 


(5) Move all throttle levers to aft stop, and move autothrottle lever to 
disengage, . 


0. Test Termination 
(1) Open ali cireuit breakers that were closed at the beginning of the tests. : 


(2) Disconnect and remove all test equipment, assuring that al) aircraft 
pitot and static lines are connected or capped. 
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AUTOTRROTTLE ~ MAINTENANCE PRACTICES 


1. General 


А. This section contains в series of cockpit functional tests. 


B. Should any of these tests fail, refer to the applicable trouble shooting 
вее оп for corrective action. 


2. Tools and Equipment Required 


Item Nane Number aufacturer Use 
A Simulator, pitot ё VPT-100 International So supply eir- Ы 
static pressure Dynamics Corp. speed reference 
to the airspeed 
indicator. Ë 
в Таре, measuring, or То measure throt- Р 
rule, flexible tle lever move- > 
went elong the [1 
curved surface of 
the pedestal, E 
3. Preliminary Test Requirements 
А. Rigging of fuel control system and engine throttles should be complete and ' 
in working order. 
B. The airspeed control system associated with the autothrottle system should - 
ve checked out previously and in working order. 
C. Remove hydraulic power from aircraft. 
D. open the following circuit breakers and have them remain open throughout - 
this test procedure: š 
Cirouit Breaker location 
All Fuei Boost Pump AC Busses 1, 2, 3, & ù 
Engine Starters Battery Bus 
lgnition PWR Supply Battery Bus 
Ignition PWR Supply Cont Battery Bus 
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k, Application of Power 


A. Close the following circuit breakers und have them remain closed for the 
duration of the test unless specifically instructed otherwise: 


Circuit Breaker 


Location 


Autothrottle 115 Vac 
Autothrottle Off Warn Lt 
Anti-Bkid System 

Ground Spoiler Control 


Vertical Gyro 1 (Aircraft 1418987 and Subs) 


Vertical Gyro 2 (Afreraft N779FT thru N786FT) 


Aux Vertical Gyro 

Vert Gyro Transfer 

Horizon Display {Capt's & F. o.) 
Navigation Inst XFMR 1 & 2 

Go Around 1 & 2 


Radio Bus 2 

Radio Bus 3 

DC Busses 1 k b 

AC Bus & 

Left AC Emer Bus 

Right AC Ener Bus 

Right & Left AC Ener Busses 
Right DC Ener Bus 

Right & Left АС Ener Busses 
Radio Dusses 2 & 3 

Radio Busses 2 & 3 


Radio Bus 2 Load Monitor Radio Bus 2 
Radio Bus 3 Load Monitor Radio Bus 3 q 
k 
5. Autothrottle Control System 
A. For the following test procedure the elevator trailing edge should be at ве 
neutral position, (10 23/16 inches below the marked rivet on the left side 
of the teli cone) before performing the tests. Тһе neutral position 
should be obtained with the horizontal stabilizer at zero degrees and 
the GUST LOCK in LOCKED position. 
(1) Set AIRSPEED ERROR SELECTOR switch to CAPT IAS. 
° 
(2) Connect pitot/static simulator to captain's and first officer's pitot 
tubes and static ports. " 
(3) Slowly adjust pitot and static pressure to obtain 160 £5 knots indica- 
tion on captain's and first officer's airspeed indicators. 
CAUTION: ALWAYS MAINTAIN PITOT PRESSURE HIGHER THAN STATIC PRESSURE. E 
DO NOT EXCEED MAXIMUM INDICATION ON AXRSPEED INDICATORS TO E 
AVOID DAMAGE То INSTRUMENTS. E 


(h) Set reference index on captain's and first officer's airspeed indica- 
tors to coincide with indicated airspeed. 


(5) Move AUTOTHROT engage lever to ENGAGE. Lever should hold. 


46) Move ell throttle lovers to forverd stop. AUTOTHROT engage lever should 
hola, 
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(T) Press DISENGAGE switch on cutboard side of No, 1 throttle lever. AUTO- 
THROT engage lever should move to DISENGAGE, THROTTLE lights on both 
captain's and first officer's NAV INSTR FAILURE WARNING ANNUNCIATOR 
should come on. 


(8) Press captain's RESET AMUN switch. THROTTLE lights should go off. 
(9) Move AUTOTHROT lever to ENGAGE. 
(10) Press DISENGAGE switch on outboard side of No. b throttle lever. 


AUTOTHROT lever should move to DISENGAGE, and THROTTLE lights 
come on. 


ома 


(3%) Press first officer's RESET ANHUN switch. THROTTLE lights should go . 
off. 


(12) Move AUTOTHROT lever to ENGAGE. 


(13) Move Nc. 2 throttle lever to aft stop, and slowly move No. 2 reverse 
thrust lever toward full reverse thrust. Before reverse thrust lever 
reaches its mechanical stop, AUTOTHRO? lever should move to DISENGAGE, А 
end THROTTLE lights should come on. E 


(1h) Return No. 2 reverse thrust lever to forward thrust range. 
(15) Move AUTOTHROT lever to ENGAGE. THROTTLE lights should go off. 


NOTE: For the remainder of the test procedure, whenever the AUTOTHROT 
engage lever is in the ENGAGE position the THROTTLE lights on both 
the captain's and the first officer's НАУ INSTR FAILURE WARNING 
ANNUNCIATOR(s) should be off. Whenever the AUTOTHROT engage lever 
moves to DISENGAGE position, the THROTTLE lights should come on. 
Disregard these conditions. 


(16) Move No. 3 throttle lever to aft stop, and slowly move No. 3 reverse 
thrust lever toward full reverse thrust. Before reverse thrust lever 
reaches its mechanical stop, AUTOTHROT lever should move to DISENGAGE. г 


(17) Return Шо. 3 reverse thrust lever to forward thrust range. 
(18) Move AUTOTHROT lever to ENGAGE, . [1 
NOTE: On aircraft Torr thru НТВВЕТ, autothrottle receives pitch 
monitor signals from VERTICAL GYRO 2. On aircraft W[BOFT and 


subs autothrottle receives pitch monitor signals from VERTICAL 
GYRO 1. 


(89) Open applicable VERTICAL GYRO circuit breaker. (Supplies monitor 
signal to Computer/Amplifier.) AUTOTIROT lever should move to DISENGAGE, 


(20) Close VERTICAL GYRO circuit breaker and move AUTOTHROT lever to ENGAGE, 
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(21) Move VERTICAL GYRO switch on overhead switch panel from NORMAL to 
CAPT ON AUX and repeat steps (19) and (20). 


(22) Move AIRFGEED ЕВВОВ Si TOR switch to Р.О, IAS, then move VERTICAL GYPO 
awitch to F/O ON AUX and repeat steps (19) and (20). 


(23) Press GO AROUND sviteh on aft side of No, 2 throttle lever. AUTOTHROT 
Lever should move to DISENGAGE. 


В. fmti-Skid - Autothrottle Interlock 
(2) Move AUTOTHROT engage lever to ENGAGE. 
(2) Open GROUND SPOILER CONTROL AND ANTI-SKID SYSTEM circuit breakers. 
(3) Remove anti-skid control located in the accessory compartment; sta. 610, 
(%) Оп plug Р1-1200 of anti-skid control rack, jumper pin 12 to pin 32. 


(5) Close ANTI-SKID SYSTEM CONTROL and GROUND SPOILER CONTROL circuit 
breakers. 


NOTE: Normal ciectrical power to various systems will be interrupted 
when the nose wheel scissor switch torque arm is moved to simi- 
late в nose wheel extended condition. Маке certain that essen- 
bial services are not interrupted. Маке certain that all switches 
and controls of affected systems ere in correct position to pre- 
vent inadvertent operation of equiprent when returning to nose 
wheel compressed condition. 


(6) Remove pin from nose wheel scissor switch torque arm and move torque arn 
to simulate а nose wheel extended condition. 


(Т) me AUTOTHROT lever should move to DISENGAGE. 


(8) Move the nose wheel scissor switch torque arm to simulate a nose wheel 
compressed condition. 


(9) Open the ANTI-SKID SYSTEM CONTROL and GROUND SPOILER CONTROL circuit 
breakers, 


(10) Remove jumper from between pins 32 and 12 on plug Р1-1200 of the Anti 
Skid control rack. 


(31) on plug P1-1200 of the Anti-Skid control rack jumper pin 32 to ріп 29. 
(12) Repeat Steps (5) through (9). 


(13) Renove Jumper from between pins 32 and 29 on plug Р1-1200 of the Anti- 
Skid control rack. 


(14) Replace Anti-Skid Control Unit, 
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(2) 
(3) 


0) 


(5) 
(6) 


7) 


(8) 


(9) 


(10) 


(11) 


(12) 
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Return ANTI-SKID CONTROL system and GROUND SPOILER CONTROL system cir- 
Chit breakers to their original position. 


Assure that self-test meter on Computer/Amplifier indicates 30 vdc. 
Move all throttle levers to mid-position. 


Place self-test selector switch on computer/amplifjer to position 1. 
Meter indication should be below the yellow range. (Acceleration input 
signal check.) 


Press and hold computer/amplifier PRESS TO TEST switch. Within 20 
seconds meter indication should be in the yellow range. Release PRESS 
ТО TEST switch. 


Place self-test selector switch in position 2. Meter indication should 
be below the yellow range. (Airspeed processor check.) 


Press and hold PRESS TO TEST switch. Within 20 seconds meter indication 
Should be іп the yellow range. Release PRESS TO TEST switch. 


Ë 
м 


Piece self-test selector switch іп position 3. Meter indication should 
be below the yellow range. (Complimentary filter, synchronization 
loop, and tachometer check.) 


Press and hold PRESS TO TES? switch. Within 20 seconds meter indication 
should be in the yellow range. Release PRESS ТО TEST switch. 


Place self-test selector switch in position 4. Meter indication 
should be below the yellow range. (Monitor, level detector, and trans- 
former rectifier check.) 


Press end hold PRESS TO TEST switch. Within 20 seconds meter indication 
should be in the yellow range. Release PRESS TO TEST suitch. 


NOPE: When self-test switch is moved to position 5, unless the airspeed 
error signel is exactly zero, the meter needle mey slowly creep 
toward peg. Pressing the PRESS ТО TEST switch will cause the 
needle to return to the yellow range or below. 


т 


Place self-test switch in position 5. Press and hold PRESS 70 TEST 

switch. Meter indication should be in the vel lou. range. (Amplifier 

Limiter and monitor output check.) Move AUTOTHROT engage lever to р 
ENGAGE, All throttle levers should move aft, and meter indication should 

remain in the yellow range. Release PRESS 70 TFST switch. Throttle 

levers should stop moving. 


Place self-test selector switch to OFF. Move all throttle levers to 
aft stop, and move AUTOTHROT engage lever to DISENGAGE. 
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D. Airspeed Control Error Output 
NOTE: For this test, select the captain's airspeed indicator as the 
command Indicator. The throttle levers should operate іш canat 


from 1.25 inches to 3.5 inches. : 


(1) Move AUTOTHROT lever to ENGAGE, and verify that indicated airspeed is 
holding at 160 t5 knots. 


(2) Move reference index in captain's airspeed indicator to 180 #5 knots. 
Throttle levers should move forvard. 


(3) Move the reference index to 210 25 knots. Тһе throttle levers showd 
move eft. 


NOTE: Repeat steps (2) and (3) selecting Р.О. IAS. Return AIRSPEED 
ERROR SELECTOR switch to CAPT IAS. 


(h) Move reference index to coincide with indicated airspeed. 


(5) Move GUST LOCK lever to LOCKED position. 


(6) Manually move control column to commend full nose up attitude. Throttle 
levers should nove forward. 


(T) Manually move control column to command foil nose-down attitude. 
Turottle levers should move eft. к 


(8) Move control column to neutral end move AUTOTHROT lever to DISENGAGE, 
(9) Move QUST LOCK lever to UNLOCKED position. 
E. Servo Authority Limit Test 


(1) Verify indicated airspeed is maintained at 160 #5 knots; move all 
throttle levers to forward stop, and move AUTOTHROT lever to ENGAGE. 


(2) Move reference index on captain's airspeed indicator to 120 #5 knots. 
All throttle levers should move aft and stop 1 *1/2 inches forward of 
aft stop. 


ти. 


NOTE: If all throttle levers do not move from identical positions, 
discrepancies in lever position will exíst when aft motion stops. 


(3) Move Ho. 1 throttle lever to 2 1/2 inches forverd of aft stop. Remain- 
ing levers should move to aft stop. По. 1 throttle lever should move 
to 1 inch forward of eft stop. 

(u) Move AUTOTHROT lever to DISENGAGE. 


(5) Repeat Steps (3) and (8) using No. 4 throttle lever in place of No. 1, 
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(6) Move reference index on captain's airspeed indicator to 190 #5 knots, 
and move all throttle levers to aft mechanical stop. 


(1) Move МЛЮТИНОТ Lever to ENGAGE. All throttle levers should move for- 
ward and stop 3 3/4 inches from aft stor 


(8) Move Но, 2 throttle lever to aft stop. Remaining throttle levers should 
hold position, 


(9) Align No. 2 throttle levers with remaining throttle levers, move all 
throttle levers to aft stop, and move AUTOTIROT lever to DISENGAUE. = 


F. Оуегрочег Test 
(1) Move AUTOTHROT lever to ENGAGE. 
(2) Move all throttle levers to forvard mechanical stop. 
(3) Move reference index on captain's wirpseed indicator to 140 #5 knots, 
after assuring that the indicated airspeed is holding at 160 #5 knots. 


Throttle levers should uove aft. 


4%) It should be possible to manually prevent the aft motion of the throttle 
levers by holding the levers. 


(5) Move all throttle levers to aft stop, and move AUTOTHROT lever to 
DISENGAGE. 


G. Test Termination 
(1) Open all circuit breakers thet were closed at the beginning of the tests. 


(2) Disconnect and remove all test equipment, assuring that all aircraft 
pitot and static lines are connected or capped. 
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AUTOTHROTTLE - MAINTENANCE PRACTICES 


1. General 


A. This section contains a series of cockpit functional tests. 


B. Should any of these tests fail, refer to the applicable trouble shooting 
section for corrective action. ° 


2. Pools end Equipment Required 


Item _ Name Number Manufacturer Use 
A SIMULATOR, Pitot & УРТ-106 International So supply airspeed 
Static Pressure Dynamics Corp. | reference to the 
airspeed indicator. 
B TAPE, Measuring or To measure throttle М 
RULE, Flexible lever movement Е 
along the curved 
surface of the — . 
üestal, 
pedestal " 
Ee 
Preliminary Test Requirements 
A. Rigging of fuel control system and engine throttles should be complete and г 
in working order. 
B, The airspeed control system associated with the autothrottle system should á 
Зе checked out previously and in working order. 
C. Remove hydraulic powor from aircraft, 
D. Open the following circuit breakers and have them remain open throughout 
this test procedure: к 
= — * 
Circuit Breaker Location Е 
А11 Fuel Boost Pump AC Busses 1, 2, 3, & h Ë 
Engine Starters Battery Bus i 
Ignition PWR Supply Battery Bus 
Ignition PWR Supply Cont Battery Bus 
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u. Application of Power 


А. Close the following circuit breakers and have them remain closed for the 
duration of the test unless specifically instructed otherwise: 


Circuit Breaker Location 
Autothrottle 115 VAC Radio Bus 2 
Autothrottle Off Warn LT Radio Bus 3 
Anti-Skid System do Busses 1 & U 
Ground Spoiler Control AC Bus L 


Capt's Horizon 


Left AC ЕМЕА Bus 


Navigation INST XFMR 1 * 2 
Flight Director 1 & 2 


Radio Busses 2 & 3 
Radio Busses 2 k 3 


Radio Bus 2 Load Monitor Radio Bus 2 
Radio Bus 3 Load Monitor Radio Bus 3 E 
5. Autothrottle Control System T 
y 
A. Test Autothrottle Engage Interlocks. = 


NOTE: For the following test procedure the elevator trailing edge should 
be at neutral position (20 + 3/16 inches below the marked rivet on 
the left side of the tail cone) before performing the tests. The к 
neutral position should be obtained with the horizontal stabilizer Li 
at zero degrees, and the GUST LOCK in the LOCKED position, 


(1) Set AIRSPEED FRROR SELECTOR switch to CAPT IAS. 9 


(2) Connect pitot/static simulator to captain's and first officer's pitot 
tubes end static ports. 


(3) Slowly adjust pitot and static pressure to obtain 160 #5 knots 
indication on captain's and first officer's airspeed indicators. 


CAUTION: ALWAYS MAINTAIN PITOT PRESSURE HIGHER THAN STATIC PRESSURE. 
DO NOT EXCEED MAXIMUM INDICATION OF AIRSPEED INDICATOR TO 
PREVENT POSSIBLE DAMAGE TO INSTRUMENTS. 


E 


(h) Set reference index on captain's and first officer's airspeed indicators 
to coincide with indicated airspeed. 


(5) Move AUTOTHROT lever to ENGAGE. Lever should hold. 2 


(6) Move all throttle levers to forward stop. AUTOTHROT engage lever should 
hola. 
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(1) Press DISENGAGE switch located оп outboard side of по, 1 throttle ] 
lever. AUTOTHROT engage lever should move to DISENGAGE. THROTTLE 
lights on both captain's and first officer's НАУ INSTR FAILURE WARNING 
ANNUNCIATO? should come on. 


(8) Press captain's RESET AUNUN svitch. THROTTLE lights should go off, 

(9) Move AUTOTHROT lever to ENGAGE. 

(10) Press DISENGAGE switch located on outboorá side of no. М throttle lever. 
AUTOTHROT lever should move to DISENGAGE and THROTTLE lights should 
come on. 


(11) Press first officer's RESET ANNUN switch, TNROTTLE lights should go off. 


(12) Move AUTOTHROT lever to ENGAGE, 


(33) Hove no. 2 throttle lever to aft stop, and slowly move no. 2 reverse 
thrust lever toward full reverse thrust. Before reverse thrust lever 
reaches its mechanical stop, А0ТОТИВОТ lever should move to DISENGAGE 
and THROTTLE lights should come on. Ë 


(1h) Return no. 2 reverse thrust lever to forward thrust range. 
(15) Move AUTOTHROT lever to ENGAGE. THROTTLE lights should go off. 


NOTE: For the remainder of the test procedure, whenever the AUTOTIMOT Б 
lever is іп ЕМАСЕ position, THROTTLE lights on both the captain's 
and the first officer's NAV INSTR FATLURE WARNING ANNUNCIATOR (s) 
should be off. Whenever the AUTOTHROT lever moves to DISENGAGE, 
the THROTTLE lights should come on. Disregard these conditions. 


(16) Move no, 3 throttle lever to the aft stop, end slowly move no. 3 reverse 
thrust lever toward full reverse thrust. Before reverse thrust lever 
reaches its mechanical stop, AUTOTHROT lever should move to DISENGAGE, к 
THROTTLE lights should come on. 


(Т) Return по. 3 reverse thrust lever to forvard thrust range. 
(18) Move AUTOTHROT lever to ENGAGE, ‘THROTTLE Lights should go off. 


(19) Open CAPT'S HORIZON circuit breaker. (Supplies monitor signal to Е 
Computer/Amplifier). AUTOTHROT lever should move to DISENGAGE. 


(20) Close CAPT'S HORIZON circuit breaker, end move AUTOTHROT lever to ENGAGE, 


(21) Select RADIO AUTO or RADIO MANUAL position on either flight director 
mode selector switch end press GO-AROUND switch located on no. 2 throttle 
lever, AUTOTHROT lever should move to DISENGAGE. 
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B. Anti-Skid -- Autothrottle Interlock 
(1) Move AUTOTHROT lever to ENGAGE, 


(2) Open GROUND БРО 


COWTROL ond ANTI-SKID SYSTEM circuit breakers. 


(3) Remove anti-skid control located in the Accessory Compartment; Sta, 640. 
(u) On plug P1-1200 of anti-~skid control rack, jumper pin 12 to pin 32, 


(5) Close ANTI-SKID SYSTEM CONTROL and GROUND SPOILER CONTROL circuit 
breakers. 


кот 


Normal electrical power to various systems wili be interrupted 
when the nore wheel scissor switch torque arm 16 moved to simu- 
late в nose wheel extended condition. Маке certain that 
essential services are not interrupted, Make certain that all 
Switches and controls of affected systems are in correct position 
to prevent inadvertent operation of equipment vhen returning to 
nose wheel compressed condition. 


(6) Remove pin from nose wheel scissor switch torque arm and move torque arm Е 
(о simulate а nose vheel extended condition, 


(7) Тһе AUTOTHROT lever should move to DISENGAGE, 


(8) Move the nose wheel scissor switch torque arm to simulate a nose wheel 
compressed condition. 


(9) Open tne ANTI-SKID SYSTEM CONTROL end GROUND SPOILER CONTROL circuit 
breakers. 


(10) Remove jumper from between pios 32 and 12 on plug Pl-1200 of the Anti- 
Skid control rack, 


(12) On plug P1-1200 of the Anti-Skid control rack jumper pin 32 to pin 29. 
(ae) Repeat Steps (5) through (9). 


(13) Remove jumper from between pins 32 вла 29 on plug Pl-1200 of the Anti- 
Skid control rack. 


(10) Replace Anti-Skid Control Unit. 


(15) Return ANTI-SKID CONTROL system and GROUND SPOILER CONTROL system circuit 
breakers to their original position. 


с. Computer/Amplifier ~ Self-Test 
(1) Assure that self-test meter on Computer/Anplifler indicates 30 үйе. 


(2) Move all throttle levers to mid-position. 
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Place seli-test selector switch on computer/amplifier to position 1. 
Meter indication should be below the yellow renge., (Acceleration input 
signal check.) 


Press and hold computer/amplifier PRESS TO TEST switch. Within 20 see- 
onde meter indication should be in the yellow range. Release PRESS TO 
TEST switch, 


Place self-test selector switch in position 2. Meter indication should 
Ъе below the yellow range. (Airspeed processor check.) 


Press and hold PRESS TO TEST switch. Within 20 seconds meter indication 
should be in the yellow range. Release PRESS TO TEST switch, 


Place self-test selector switch in position 3. Meter indication should 
be below the yellow range. (Complimentary filter, synchronization loop, 
end tachometer check.) 


Press and hold PRESS 70 TEST switch. Within 20 seconds meter indication 
should be in the yellow renge. Release PRESS TO TEST switch. 


Place self-test selector switch in position №, Meter indication should 
be bolow the yellow range. (Monitor, level detector, and transformer/ 
rectifier check.) 


Press and hold PRESS TO TEST switch. Within 20 seconds meter indication 
should be in the yellow range. Release PRESS TO TEST switch. 


NOTE: When self-test switch is moved to position 5, unless the airspeed 
error signal is exactly zero, the meter needle may slowly creep 
toward peg. Pressing the PRESS TO TEST switch will cause the 

- needle to return to the yellow range or below. 


Place self-test switch in position 5. Press and hold PRESS “O TEST 
switch, Meter indication should be in the yellow range. (Amplifier 
limiter and monitor output check.) Move AUTOTHROT engage Jever to 
ENGAGE. А11 throttle levers should move aft, and meter indication 
should remain in the yellow range, Release PRESS 70 TEST switch. 
Throttle levers should stop moving. 


Place self-test selector switch to OFF. Move all throttle levers to 
aft stop, and move AUTOTHROT engage lever to DISENGAGE. 


D. Airspeed Control Error Output 


NOTE: For this test, select the captain's airspeed indicator as the 


а) 


Feb 1/10 


command indicator, Тһе throttle levers should operate in range from 
1.25 inches to 3.5 inches. 


Move AUTOTHROT lever to ENGAGE, and verify that indicated airspeed is 
holding at 160 #5 knots. 
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(2) Move reference index in captains airspeed indicator to 180 15 Knots, 
Throttle levers should move forvará. 


(3) Move the reference index to 140 #5 knots, The throttle levers should 
move aft. 


NOTE: Repeat steps (2) and (3) selecting F.O. IAS. Return AIRSPEED 
ERROR SELECTOR ovitch to CAPT IAB, 


(4) Move reference index to coincide with indicated airspeed, 
(5) Move GUST LOCK lever to LOCKED position. 


(6) Manually move control command full nose up attitude, Throttle levers 
should move forward. 


(1) Manually move control column to command full nose-down attitude. 
Throttle levers should move aft. 


(8} Move control column to neutral and move AUTOTHROT lever to DISENGAGE. 


(9) Move GUST LOCK lever to UNLOCKED position. 


Е. Servo Authority Limit Test 


(1) Verify indicated airspeed is maintained at 160 35 knots; move ell 
throttle levers vo forward stop, and move AUTOTHROT lever to ENGAGE. 


(2) Move reference index on Captain's Airspeed Indicator to 120 £5 knots. 
All throttle levers should rove aft and stop 1 +1/2 inches forward of 
aft stop. в 


NOTE: If all throttle levers do not move from identical positions, 
discrepancies in Jever position will exist when aft motion stops. 


(3) Move No. 1 throttle lever to 2 1/2 inches forward of aft stop. Remaining 
levers should move to aft stop. Но. i throttle lever should move to 
1 inch forward of aft stop. с 


(h) Move AUTOTHROT lever to DISENGAGE, 


т 


(5) Repeat Steps (3) ала (h) using No. № throttle lever in place of По. 1. 


(6) Move reference index on captain's airspeed indicator to 190 35 knots, 
and move all throttle levers to aft mechanical stop. 


(1) Move AUTOTHROT lever to ENGAGE. All throttle levers should move forward 
and stop 3 3/4 inches from aft stop. 


(8) Move No, 2 throttle lever to aft stop. Remaining throttle levers should 
hold position. 
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Align Ho. 2 throttle levers with remaining throttle levers, move all 
throttle levers to aft stop, and move AUTOTHRO? lever to DISENGAG 


Move AUTOTHROT lever to ENGAGE. 

Move all throttle levers to forward mechanical stop. 

Move reference index on captain's airspeed indicator to 110 15 knots, 
after assuring that the indicated airspeed іс holding at 160 +5 knots. 
Throttle levers should move aft. 


It should be possible to manually prevent the aft motion of the throttle 
levers by holding the levers. 


Move all throttle levers to aft stop, and move AUTOTHROT lever to 
DISENGAGE. 


0. Test Termination 


о) 
(2) 


Feb 1/10 


Open all circuit breakers that were closed at the beginning of the tests. F 


Disconnect and remove all test equipment, assuring that all aircraft 
pitot and static lines are connected or capped. 
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-OMAIBTEBAUCE PRACTICE 


k 
А, ‘This section contains a series of cockpit functional tests, 
B. Should any of these tests fail, refer to the applicable trouble shooting , 
section for corrective action. 
2. Wools and Equipment Required 


NOTE: Suitable substitutes may be used in lieu of the following Listed 


items. 


Tien Немо Humber Manufacturer Use 


fh MULE, Piko, — VPI-IOC  знрследйонай ve supply air speed Ë 
кобул bynmnies Corp. кегегенсе to vh 
airspeed indicator. e 
в Нелви Пи; tape, Measure throttle ` 
or Flexible lever movement along w 
rule curved surface of 
control pedestal. 
5 г 
- 
3. Preliminary Test Requirements 
A. Rigging of fuel control system and engine throttles should be complete . 
and in working order. 
B. ‘The airspeed contro] system associated with the Autothrottle System should 
be checked oul previously and in vorking order. 
C. Remove hydraulic power from airplane. Ë 
B. Open the ral ll it Wweakers nd have then remain open Lhroughout 
Ша test procedure. 
ALL, VUKL Boost Tunt " 
ALL kan: Ut START Pun 


АМ, JGRITION 
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whe Pol Gaia: nir 
or che best, ules 


kera should в closed for Ue duration 
ically instructed otherwise. 


AULOTAROTELE 
GO AROUND - 1 
AUPOTHROTILE OFF WARNING LIGHTS 
бО AROUND - 2 

` FIRST OPFICER'S HORIZON DISPLAY 
FIRST OFFICER'S VERTICAL GYRO 
GROUND SPOILER CONTROL 
ANTI-SKID SYSTEM CONTROL 


boring this test, the VERTICAL GYNO switch should bo placed to НОВМ. 
(Autothrottle takes its input signal from Но. 2 gyro.) 


А. fest Autolhrottle Control System 


а) 
{2} 


(3) 


(и) 


CODE 8 
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The elevator trailing edze should te ав neutral position (10 £3/16 
imbes below Lhe marked rivet on the dert side of the tail cone) 
performing the following procedures, The neutral pesition is 
oblained with Lhe horizontal stabilizer at zero degrees and the 
GUST LOCK іп the LOCKED position. 


Set AIRS! 


ERROR SELECTOR SWITCH (if installed) to CAPT AIS. 


Connecl P 
tubes and 


Slowly adjust pitot and static pressure to obtain 160 #5 knots indica- 
tion on Captain's Airspeed Indicator. 


CAUTIO! 


ALWAYS MAINTAIR PITOT PRESSURE HIGHER TIAR STATIC PRESSURE. 
DO НОТ EXCEFD MAXIMUM INDICATION OF AIRSPEED INDICATOR TO 
ELHAINATE POSSIBLE DAMAGE TO TEST EQUIPMENT. 


Set геге 
to coincid 


nee index on Captain's and First Officer's Airspeed Indicators 
е with indicated airspeed. 


HOVE: 1f the THROTTLE lights on the instrument failure warning annun- 
E ane on, First Френе ve RESET АННОЙ 
Lih 


Move AUTOTHROT engage Lever to ENGAGE. Lever should hold. 


Move all throttle levers to forward stop. МЛОТИВОТ lever should hold. 


alen Yo 


ed on the ont; 


de of Но. 1 throttle lover. 


should move to DISENGAGE. ‘THROTTLE 1 
А Firat nrrieerts HAY INSUR РА МАН 


әкені come on. 


hts on both 
МАНЫ LG. AnHUNCIATOR 
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aphanta MENI ARUN сай 


howl ge otf. 


GOEN leser t ENGAGE. 


Press PIGENGAGE switch Locuted on outboard side of No. h throttle 
lover. ЛОГОГИВОТ lever should move to DISENGAGE and T'IIROTTLE Lights 
should come on. 


Press First Otficor's RESET ANNUM switch, Throttle lights should go 
orf. 


Move AUTOTIIROT lever to ENGAGE. 


Move Ho. 2 throttle lever to aft stop, and slowly move No. 2 reverse 
thrust lever toward full reverse thrust. Before reverse thrust lever 
reaches its mechanical stop, AUTOTHROT Lever should move to DISENGAGE, 
and THROUSLE 1 would come on. 


Move Ho. 2 throttle lever toward forward Ubrust 


Move AUJUTHNOT lever to ENGAGE.  THHOTTLE lights should go off. 


HOTE; For Ше remainder of the test procedure, whenever the AUTOTRROP 
lever is in the ENGAGE position, the THROTTLE lights in both the 
Captain's and First officer's NAY INSTR FAILURE WARNING 
ANTUNCTATOR(S) should be off. Whenever the AUTOTRROT levers 
move to the DISENGAGE position, the throttle lights should come 
On. Ignore these conditions. 


Move Ho. 3 throttle lever to aft stop, and slowly move Но. 3 reverse 
thrust lever toward full reverse thrust. Before reverse thrust lever 
reaches its mechanical stop, AUTOTHRG? lever should move to DISENGAGE 
and THROTTLE lights should come on. 


Move Ho. 3 Throttie lever to forwurd thrust range. 
Move AUTOTIROT lever to ENGAGE. TROMLE lights should go off. 


Open VERTICAL GYRO -2 cireult breaker, (Supplies monitor signal to 
Computer/AapLitier.) AUTOTHROP Lever should move to DISENGAGE. 


WiL bro aL move AUI. (ever Lo 


UO AROMUD svitek loented on По, 2 cru tever, МИНОР lever 
ШЕПТЕРІ 
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alrr КТО AUTOTUROFTLE interlock 


led) see Firure 201. 
Move autothrottle Lever to engage. 


Open ground spoiler-control and anti-skid system control circuit 
brenkers. 


Remove anti-skid control located in the accessory Compartment; 
Sta, 640. 


On plug P1-1260 of anti-skid control rack, Jumper pin 32 to pin 12. 


Close ANTI-SKID БҮОУЕМ CONTROL and GROUND SPOILER CONTROL circuit 
breakers. 


CAUTION: NORMAL ELECTRICAL POWER TO VARIOUS SYSTEMS WILL ВЕ INTER- 
RUPTED WHEN THE NOSE WHEEL SCISSOR SWITCH TORQUE ARM IS 
MOVED 10 SIMULATE A NOGE WIKEL EXUENDED CONDITTON. MAKE 
CERTAIN THAT ESSENTIAL SERVICES ARE NOT INTERRUPTED, МАКЕ 
CERTAIN THAT ALL SWITCHES AND CONTROLS OF AFFECTED SYSTEMS 
ARE IN CORRECT POSITION TO PREVENT JNADVERTENT OPERATION 
OF EQUIPMENT WHER RETURNING TO NOSE WHEEL COMPRESSED 
CONDITION. 


Remove pin from nose wheel scissor switch torque arm and move torque 
arm to оваа a nose wheel extended condition, 


Autotirottle lever should move to disengage. 


Move nose wheel scissor switch torque arm to simulate a nose wheel 
compressed condition. 


Open anti-skid system control and ground spoiler control circuit 
breakers. 


Remove jumper from between pins 32 and 12 on plug Р1-1200 of anti- 
Skid control rack. 


On plua Р1-1200 of the anti-skid control rack Jumper pin 32 to pin 29. 


Close 4 


id system and ground spoiler control circuit breakers. 
Move sutothrottle Lever to engage position. 


Hove nose wheel scissor switch torque arm to simulate a nose wheel 
extended condition. 


Autothrollle lever should move to disengage position. 
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(p) Return nose wheel scissor 
And replnee pin. 


iteh torque arm to its original position 


(1) Open anti-skid wd ground spoiler control circuit breakers. 


(r) Wemove Jumper from between pins 32 and 29 on plug P1-1200 of onti- 
akid control rack. 


(s) Replace anti-okid control unit. 


($) Return anti-skid control system and ground spoiler control system 
circuit breakers to their original position. 


(2) Mark III Antiskid System (if applienble) see Figure 201 
(a) Close spoiler lockout circuit breakers. 
(b) Move autothrottle lever to engage position. 


(c) Move flight engineer's main landing gear spoiler test sviteh to 
По. 1 position. 


(a) Autothrottle lever should move to disengage. 


(e) Move autothrottle lever to engage position. 


(€) Move flight engineer's main landing gear spoiler test switeh to 
По. 2 position. 


(g) Autothrottle lever should move to the disengage position. 
(h) Open spoiler lockout circuit breakers. 
C. Computer/Amplifier - Self Test 
(1) Assure that self-test meter on Computer/Amplifier indicates 30 vde. 


(2) Move all throttle levers to mid-position. 
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lector switch on compaterPunplitier to position 1. 
ps should be betow yellow range. (Acceleration input 


зита | cheek.) 


Pross and hold computer/amplifier PRESS ТО TEST switch. Within 20 
seconda meter indication should be in yellow renge. Release PRESS 
TO TEST switch. 


Place self-test selector switeb in position 2. Meter indication should 
ve below yellow rango. (Airspeed processor check.) 


Press and hold PRESS TO TEST switch. Within 20 seconds meter indica- 
tion should be in yellow range. Release PRESS TO TEST switch. 


Place self-test selector switch in position 3. Meter indication should 


be below yellow range. (Complimentary filter, synchronization loop, 
and tachometer check.) 


Press and hold PRESS TO TEST switch. Within 20 seconds meter indica- 
tion should be in yellow range. Release PRESS ТО TEST switch. 


Place self-test selector switch in position h, Meter indication should 
bo below yellow range. (Monitor, level detector, aud transformer 
тосо ет eheck.) 


Press and hold PRESS TO TEST switch. Within 20 seconds meter indication 
should be in yellow range, Release PRESS TO TEST switch. 


пот: When self-test switch is moved to position 5, unless the airspeed 
er or nimusk іш exactly zero, the meter needle shonld slowly 
creen toward peg. Pressing the PRESS TO TEST switch will cause 
Lhe needle Lo return Lo the yellow range or helow. 


Place self-test switch in position 5. Fress and hold PRESS TO TEST 
switch, Meter indication should be in ycliow range. (Amplifier 
LimiLer and moniter output check.) Move AUTOTHROT ene lever to 
ENGAGE. ALL throttle levers should move aft and meter should remain 
in yellow range. Release PRESS TO TEST switch. ‘'Throttles should 
slop moving. 


Place self-test selector switch to OFF, Move all Lhrottle levers to 
afk plop. and move ALTHO ойлуу: Lever to DISFUGAG 


speed Control E 


or Output 


ТӘН ЗМЕН is installed, ror Lhis test select 
Че Captain's Airspeed indicator as the command indicator. The 
throttle Levers should be operated in range of from 1.25 inches to 
3.5 inches, Ir noted switch is not Installed, test will be con- 
pleted using Captain's AIS. 


Hove AULOTHRO? lever to ENGAGE, and verity that indiented alrspeed is 
Wein, at 160 (£5) knots. 
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emme index on Capt 
Пази Lever 


peed Dudientor to 180 (55) 
we furuard > 


nl 


Move reference $ndox to 180 (£5) knots. Throttle levéro should 
move aft. 


Ir MTRGPERD ERROR SELECTOR БМІТСИ is installed, repeat 
steps (2) and (3) using First Officers Airspeed Indicator. 


Move reference índex to coincide with indicated airspeed. 
Move 0907 LOCK lever to LOCKED position. 


Manunlly move control column to command full nose up attitude, Throttle 
levers should move forward. 


Manually move contro). column Lo command full nose-down attitude. 
Throttle levers shoud move aft. 


Move eon 


rol column to neutral and move AUTOTHROT lever to DISENGAGE. 


Move OUST LOCK lever to UNLOCKED position. 


E. Servo Authority Limit Test 


a) 


(2) 


(3) 


09 
с) 
(o) 


со 


w) 


сорк В 
Pave 210 


Verify indicated airspeed is maintained at 160 (£5) knots; move all 
throttle levers to forward stop, and move AUTOTHROT lever to ENGAGE. 


Move reference index on Captain's Airspeed Indicator to 120 (25) knots. 
All throttle levers should move aft and stop 1 (1/2) inches forward of 
aft stop. 


но! 


If all throttle levers do not move from identical positions, 
discrepancies in lever position will exist when aft motion stops. 


Move Ho. 1 throttle lever to 2 1/2 inches forward of aft stop. Remain- 
ing lovers should move to aft stop. No. 1 throttle lever should move to 
1 inch forward of aft stop. 


Move AUTOTIRO? lever to DISENGAGE. 


Repeat ntepa CO ван (h) 


No, h Throttle Pever Та place of No, 1, 


Move reference index on Captain's Airspeed Imaientor ш) 190 (£5) knots 
and move all throttle levers to aft mechanical stop. 


Move AUVOTHOT lever to ENGAGE. All throttle levers should move forward 
und stup 3 3/h inches from aft stop. 


Move Ho. 2 Lhrottie lover to aft slop. Remnining throttle levers 
среди hold post lion. 
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(9) Alien lio, 2 throttle Levers w ining throttle Levers, move oll 
Lhrottle levers to att stop, und move AUTOTHROT lever to DISENGAGE. 


F, Overpower ‘test 
(1) Move AUTOTHROT lever to ENGAGE. 
(2) Move all throttle levers to forward mechanical stop. 


(3) Move reference index on Captain's Airspeed Indicator to 140 (#5) knots, $ 
after assuring chat the indicated airspeed is holding at 160 (£5) knots. 
Throttle levera should move att. 


(h) It should be possible to manually prevent aft motion of throttle levers 
by holding Levers. 


(5) Move alt throttle levers to aft stop, and move АШҮОТИНОТ lever to 
DISENGAGE. 


E 
6. Test Termination Е 
{1) Open ali circuit breakers that were cloned at beginning of tests. 


(2) Disconnect and remove all test equipment, assuring that all aircraft 
pitot and static lines are connected or capped. ç 


- 
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(2) Open folloving circuit breakers. 
(a) All fuel boost pumpe 
(b) All engine start pumpe 
(с) All ignition 
(d) Airspeed instruments, 


(3) Move all throttle levers to в position midway between their mechanical 
stops. 


(u) Locate self-test switch and self-test meter on front panel of auto 
throttle computer/amplífier (іп radio rack in flight compartment). 


(5) With self-test switch in off position, self-test meter should indicate 
in red range (30 vdc pover supply). 


NOTE: The push-to-test button on the computer self-test panel must be 


pressed for each test indication (each test switch position). 


AIRSPEED 
‘COMPUTER 


GAIN CALIBRATOR 


LECTRICAL 
b SONNECTOR 
view А 
SELE-TEST 
FARE НА2-2304 
22-30-14 Auto Throttle Computer/Amplifier 
CODE 1 Figure 201 
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Rotate self-test switch to position Но. 1; self-test meter should 
indicate below yellow range. 


Press and hold press-to-test switch; meter should indicate in yellow 
mee 20 seconds. Release presa-to-test switch. {accelerometer 
check). 


Rotate self-test switch to position do. 2. Press and hold press-to- 
test switch; meter should indicate in yellow range within 20 seconds 
{processor check). 


Rotate self-test Switch to position No. 5. Self-test meter should 
indicate below yellow range. 


Press and hold press-to-test switch; self-test meter should indicate 
Ап yellow range within 20 seconds (synchronization check). Release 
preas-to-test switch, 


` 
Rotate self-test switch to position No, 4; self-test meter should 
indicate below yellow range within 20 seconds. 


Press and hold press-to-test switch; self-test meter should indicate 
in yellow range within 30 seconds {monitor check). 


Release press~to-test switch, 


Rotate self-test switch to position No. 5; self-test meter should 
indicate below yellow range. 


Move auto throttle lever to engage position. 

Press and hold press-to-test switch. Throttle levers should move aft 
and self-test meter should indicate in yellow range. Release press- 
%о-бев% switch (servo check). 

Move self-test switch to off position. 

Move all throttle levers to aft mechanical stop. 


Close all circuit breakers opened in step (2). 
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AUTO THROTTLE COMPUTER/AVPLIFIER - MAINTENANCE PRACTICES 


1. General 


A. Тһе auto throttle computer/anplifier is located in the radio rack in the 
flight eonparlment. 


B. Following routine installation or replacement of the computer/amplifier, 
the self-test procedure should be performed lo determine accepttble 
operation of the unit as installed in the airplane. 


C. During the test, 011 components associated with operation of the auto 


throttle system should be installed in the airplane and in operating 
condition. 


2. Removel/Instal)ntion Auto Throttle Computer/Amplifier 


A. Remove Auto Throttle Computer/Aupliffer 


23 


(1) Open auto throttle computer/amplifter círcuit breaker. 
MARHING: ТАС АКО SAFETY THE CIRCUIT BREAKER. 


(2) Loosen two knobs on hold-doun assemblies at front of conpuler/amplifier. - ke 

(3) Carefully puli computer/omplifier straight out of radio rack, taking 
care not to damage or bend pins of electrical connecter at back of 
conputer/ouplifier. 


B. Install Auto Throttle Computer/Anplifier в 
(2) Маке certain conputer/emplifier circuit breaker is open. 


(2) Slide auto throttle couputer/smplifier straight into mounting rack. 
Carefully apply firm pressure until electrical connector is properly 
engaged into receptacle on radio rack. Do not force fit. If mating 
is difficult, remove computer/amplifier and check to see if any pins 
are bent or out of alignment. 


(3) Engage hold-dovn agsenblies to the lugs on computer/emplifier and 
tighten knurled knobs. 


(h) Close computer/anplifier circuit breaker. 
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3. Adjustment/fest Auto Throttle Conputer/Auplifier 


A, Self-Test Auto "Ihrottle Computer/Ampiifter 


(1) Check that all components of auto throttle control system ond associated 
systems are installed and properly connected, 


(2) Speed command system should be previously checked out. 
(3) Remove hydraulic power from аїгрїөле. 
(4) Open following circuit breakers; 

(a) AlL fuel boost punps 

(b) ALL engine start pumps 


(c) All ignition $ 


MOUNT ELECTRICAL CONNECTOR 
ҚҮРАЛ AT AUTO TAROFTLE што THROTTLE 
OMPUTER/AMPLIFIER) FEO AMPLIFIER 


, 


HOLD-ODWR LUG 


HOLO-OOWH NUT 
ASSEMBLY 


HAZ-2800 
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NOTE: All throttle operations should be between upper and lover 
authority limits. If throttle levers are at either limit, 
по reading of self test meter on front pane) of computer/ 
emplifier should be attempted. 


КОТЕ: Following procedures must be coordinated between self test 
panel of auto throttle computer/anplifier and throttie levers. 


Position self teat selector switch, located on computer/amplifier front 
panel, to fixed phase position. Meter shouid indicate lese then one 
scale division, 


Move auto throttle engage lever to engage position. Meter should 
indicate in green range. 


Move al} throttle levers to idle position. 


Press- and hold advance button located on front of computer/amplifier. 
Meter should remain in green range. Release advance button. 


Press and hold retard button. Meter should remain in green range. 
Release retard button. Meter should remain in green range. 


Position self test selector switch to amplifier output position. 
Press and hold advance button. Meter should indicate in yellow range. 


Release advance button, Meter should indicate less than one scale 
division, 


Press and hold retard button, Meter should indicate in yellow range. 
Release retard button. Meter should indicate less than one scale 
division, 


Position self test selector switch to tachometer position, 


Press and hold advance button, Meter should indicate in green range, 
Release advance button. Meter should indicate zero. 


Press and hold retard button. Meter should indicate in green range. 
Release retard button. Meter should indicate zero. 


Open auto throttle computer/amplifier circuit breaker, Auto throttle 
engage lever should move to disengage position. Lever should hold. 


Close auto throttle computer/amplifier circuit breaker. 

Position self test selector switch to alarm position. 

Press and hold P test button. Meter should indicate in green range end 
move to zero in approximately three seconds. Jt should not be possible 


to move auto throttle engage lever from disengage position. Release 
P test button. 
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Move auto throttle engage lever to engage position. 
Simultaneously press and told retard and P teot buttons, Meter should 
indicate in green range and move to zero in approximately three seconds. 


Auto throttle engage lever should move to disengage position. 


Release retard and P test buttons, Move auto throttle engage lever to 
engage position. $ 


Move throttle levers to forward mechanical stop. 

Simultaneously press and hold advance and P test buttons, Meter should 
Indicate in green range and move to zero in approximately three seconds. 
Auto throttle engage lever should move to disengage position. 

Release advance and P test buttons. 

Move ail throttle levers to aft mechanical stop. 


Close ali circuit breakers opened in step (№). 
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AUTO THROTTLE ACCELEROMETER - МАТИТЕПАНСЕ PRACTICES 


yal 


. The accelerometer provides a fortard acceleration signal to the euto 
throttle control system. Тһе accelerometer is located adjacent to the 


aft bulkhead of the forward cargo corpartrent, approximately 15 inches 
below the floor line. 


B. The accelerometer has a built-in provision for self-testing. This 
includes self-test coils and associated cirenitry to simulate the effect 
of forward acceleration within the unit. The дс excitation voltage is 
supplied by the auto throttle computer/amplifier, 


с. ‘he accelerometer is a sealed unit end maintenance edjustzente are not 
required, 


2. Removal/Installation Auto Throttle Accelerometer 


А. Remove Accelerometer 


(1) open auto throttle computer/amplifier circuit breaker. 
WARIS. 


TAG AND SAFETY THE CIRCUIT BREAKER. 


(e) Disconnect electrical connector from accelerometer and cover with 
protective cap. 


(3) Disconnect ground lend from ground stud. 


(h) Remove accelerometer from butting plate by means of three mounting 
bolts, 


CAUTION: ТИЕ ACCELEROMETERS MUST BE HANDLED WITH EXTRE 
NOT HANG THE UNIT BY ITS PIOTAIL CONECTOR. 


CARE, DO 


(5) Store and ship acceleroneter in cushioned box, 


B. Install Accelerometer 
(1) Check that auto throttle cozputer/auplifier circuit breaker 15 open. 


КОТЕ: When installing new acceleroxeter in airplane, маке sure that 
the part nuber and dash nuriber are the sere as the unit 
replaced, 


(2) Install acceleroreter, making sure that arrows ол accelerometer are 
aligned with proper axis of airplane as shown on nereplate attached 
to airplane structure, Unit must be installed flush against mounting 
pad. Secure three mounting bolts with their nuts end lockvashers, 
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HOTE: Although alignment of accelerometer in alrplane is critical, 
Т” the mounting pad and mounting holes have been carefully aligned 
during initial factory inctallation, Unless structural darage 
has occurred, this alignzent need not be checked during routine 
maintenance replacement of an accelerometer. 


Connect ground lead to ground stad. 


Remove cap from electrical connector and connect accelerometer to 
electrical receptacle on airplane. 


Close auto throttle computer/amplifier circuit breaker. 


3. Aüjustuent/Test Accelerometer 


A. Self-Test Accelerometer 


a) 
(2) 


22-30-2 
CODE 1 


Open circuit breaker associated with airspeed system. 


Locate self-test switch on front parel of auto throttle computer/ 
amplifier, 


Check that switch is in off position; self-test met: г should read in 
кей range (checks 30 vdc power supply to auto throttle system). 


Тога self-test switch to position 1; self-test meter should read in 
yellow range within 20 seconds (excites self-test coil in accelerom- 
cter and produces synthetic forward acceleration signal), 

Return self-test switch to off position. 

Close circuit breaker associated with airspeed system, 


Place all throttle levers in full aft position, 
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AUTO TMROTYIE SERVO DRIVE - КАТНУЕНАНСЕ PRACTICES 


1. General 


А, The oervo drive is located at the forward end of the center pedestal in 
the flight compartment. 


В. Removal/instaliation procedures are for the complete package, which 
includes a servo ӛгіуе motor, an airplane gear pack, and drive chain, 
The motor can, be removed from the installed system by removing only the 
electrical connector and the bolts, attaching motor to the gear pack, 
Removal/instellation of only the motor will not disturb the chain 
adjustment. 

2. Removel/Instatlation Servo Drive 
А. Remove Servo Drive 


(1) Open auto throttle computer/enplifier circuit breaker, особей on EPC 
circuit breeker panel. 


WARNING: ТАС AND SAFETY CIRCUIT BREAKER. 
(2) Disconnect electrical connector from servo drive. 


(3) Remove spring lock connecting Link from servo drive chain and remove 
chain from servo drive sprocket. 


(№) Support servo drive and remove mounting bolts. 

B. Ins tali Servo Drive Unit 

(1) Маке certain auto throttle computer/amplifier circuit breaker is open, 
(2) Install servo drive, 


(3) Install servo drive chain and connect chain ends with spring lock 
connecting link, 


(h) Adjust turnbuckle at upper mounting of servo drive to produce 1/l-inch 
midspan movement in chain with 3- бо 5-pound force. 


(5) Install tumibuckle clip. 
(6) Connect electrical connector to servo drive, 


(7) Close auto throttle computer/amplifier circuit breaker, 
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3. Adjustuent/Test Servo Drive 


A. ‘Test Servo Drive 


(1) Depressurize hydraulic system (see Chapter 29). 
(e) Open following circuit breakers: 

(a) АЗА fuel boost pumps 

(b) ALL engine start pumps 

(с) AX ignition 


(3) Manually place all four throttle levers in a position approximately 2 
inches forvard of aft mechanical stop. 


(4) Move muto throttle engage lever to engage position; lever should hold 
in position and all throttles should nove forward at а uniform rate. 


(5) Locate self-test switch on front panel of auto throttle computer/ 
amplifier, 


(6) Rotate self-test switch to position No. 5; al) four throttle levers 
should move aft together at a uniform rate. 


(7) Disengage auto throttle system. 


е 


(8) Move all four throttle levers to their full aft position. 
(9) Close all circuit breakers opened in step (2). 
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AUTO THROTTLE SERVO DRIVE - MAINTENANCE PRACTICES 


A. "he servo drive is located at the forward end of the center pedestal in 
the flight compartment, 


B, Remove/instaliation procedures are for the complete package, which includes 
а tervo drive motor, an airplane gear pack, and drive chain, The motor 
can be removed from the installed system by removing only the electrical 
connector and the bolts, atteching motor to the gear pack. Renoval/ 
installation of only the motor will not disturb the chain adjustment. 

2. Renoval/Installation Servo Drive 


A. Remove Servo Drive 


{1} open auto throttle computer/amplifier circuit breaker located on EPC 


circuit breaker panel. Ес 
WARNING: TAG AND SAFETY CIRCUIT BREAKER. : 

(8) Disconnect electrical connector from servo drive. : 

(3) Remove spring lock connecting link from servo drive chain and remove Е: 


chain from servo drive sprocket. 
(8) Support servo drive and remove mounting bolts. 
B. Install Servo Drive Unit 
(1) маке certain auto throttle computer/amplifier circuit breaker is open. 
(2) Install servo drive. 


(3) Install servo drive chain and connect chain ends with spring lock 
connecting link, 


(n) Adjust turnbuckle at upper mounting of servo drive to produce 1/h-inch W 
midspan movement in chan with 3- to 5-pound force. 


(5) Install turnbuckle clip. 
(6) Connect electrical connector to servo drive. 


(1) Close auto throttle commiter/amplifier circuit breaker, 
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3. Adjustment/Test Servo Drive 


A. Test Servo Drive 


(1) Place captain's flight director system in any mode except off or speed 
command, and open both ground control relay circuit breakers, Fast- 
slow indicator located on captain's flight director índicator should 
be avay from center towards slow legend; speed command flag on captain's 
flight director indicator should be retracted from view. 


{2) Move auto throttle engage lever to engage position. Lever should hold; 
в11 four throttles should move toward simultaneously. 


(3) Place and hold speed command test switch located on forward overhead 
switch panel in fast position. Fast-slow indicator should move into 
fast region; all four throttles should move aft. 


NOTI 


This simple test verifies that the servo drive will move 

the throttles in the proper direction in response to commends 

from the auto throttle computer/amplifier. If а complete те 
System test 1з varrented, refer to 22-30-0, page 201. Ë 


(h) Move auto throttle engage lever to disengage position. Auto throttle 
lights in instrument warning annunciators should come on. 


(5) Press instrument warning reset button. Auto throttle lights should Е 
go off. 


(6) Move all four throttle levers to full aft positions. 
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AUTO TIROYTLE AUIMORXTY ЗИТТСИЕЗ - MAINTENANCE PRACTICES 


1. Genera) 


A, The two auto throttle maximum authority switches are located in the 
pilot's control pedestal end are accessible through the pedestal side 
ассевв panels, Each switch $e actuated by а cam installed on the lower 
throttle assembly clevio arm of the corresponding inboard throttle, 
Adjustment procedures for each maximum authority switch are identical. 


В, The two minimum authority switches are installed on the thrust reverse 
gate control assembly located below the flight compartment floor at the 
forward and of the pilot's control pedestal, Each switch is actuated by 
movement of the corresponding outboard throttle lever, Adjustment pro- 
cedures for cach minimum authority switch are identical. 


2. Tools end Equipment Required 


А. A ruler or measuring tape is required to measure throttle lever movement 
along the top curved surface of the pilot's control pedestal (see 
Figure 201). 


Measure freude travel along curved portlon 
INCREASE THRUST i forward pefestal cover kam lka ree edo 
ofthe throtile lever al Из aÑ mechanical 


‘Hop fo the zear edge of the (Ші lever 
‘atthe Increased thras selling, 


FORWARD PEDESTAL COVER 


НА2-2804 


Measurement Guide -- Throttle Lever Travel 76005 1 
Figure 201 
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3, Adjuotment/Test Auto Throttle Authority Switches 


A. Adjust Auto Throttle Maximum Authority Switches (see Figure 202). 


(1) Position inboard throttle lever corresponding to switch to be adjusted 
3 13/16 inches forward of aft mechanicu} stop. 


(2) Loosen cam ehaft retaining nut approximately 1 türn. 
(3) Locate cem that actuates maximum authority switch. 


NOTE; Item number of ewitch 40 ink-stamped on the structure adjacent ‘ 
to each switch (see Wiring Diagram Manual), 


(u) Using slot screwdriver in cam slot, spread cem just enough to relieve 
tension of cam on shaft. Adjust cam to actuate switch ag switch 
roller travels from low to high surface of cam. 

CAUTION; EXCESSIVE SPREADING OF SLOT CAN DAMAGE CAM. 


(5) Tighten cam shaft retaining nut to torque of 60 (*10) inch-pounds. Е 
Ineteli Cotter pin. 


(6) Verify that maximum authority switch ectuates as corresponding inboard 
throttle lever is moved from aft mechanical stop toward power on 
position. Switch should actuate when throttle lever is 3 13/16 @1/16) ре 
inches from aft stop. 


D. Adjust Auto Throttle Minimum Authority Switches (see Figure 203). * 


(1) Position outboard throttle lever corresponding to switch to be 
adjusted 1 inch forward of aft mechanical atop. 


(2) Adjust cam to deactuate switch as switch roller travels fron high 
portion of cam. 


(3) Verify that minimum authority switch deactuates as corresponding out- 
board throttle lever їв moved from power on position toward aft 
mechanical stop. Switch should deactuate when throttle lever is 
1 (81/16) inch from aft stop. к. 
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AUTO THHOPTIE AUTHORITY 


General 


А. "The two ит authority switches arc installed on the thrust reverse 
gate contro! nsseubly located below the flight conpartment floor aè the 
forward end of the pilot's contro) pedeatn). Fach switch is actuated by 
movement of the corresponding outboard throttle lover. Adjustment pro- 
cedures for euch minimum authority switch are identicul. 


Pools and Equipment Required 


A. А ruler or measuring tape is required to measure throttle lever movement 
along the top curved surface of the pilot's control pedestal 
(see Figure 201). 


Adjustnent/Tcst Auto Throttle Authority Switches 


A. Adjust Auto Throttle Minimus Authority Switches (sce Figure 202). L 
(2) Position outbourd throttle lever corresponding to switeh to to adjusted 
l-inch forward of aft mechanical stop. 
[73 
Е 
Measure theotty travel alone curved ода 
WCRÉASE THRUST al omaes pedestal cover fron tha rear eor 
the throltle lever at its ай mechanical 
o the rear edge of tha (наше lever. i 
at tba Increased aont selling, 
к 
, 
x 
FORWARD PEDESTAL COVER ç 
AFT ПЕСНАМСАС STOP. 
MA2-2804 
Mossurcment Guide -- Throttle lever Travel 
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(2) Adjust сал to denetunte switch as switch 
portion of cam. 


roller travels from high 


(3) Verify that minimum authority cwiteh ücuctuutcs аз corresponding out- 
board throttle Lever 10 moved from power on position toward aft 
mechanionl atop, Switch should deuctuate when throttle lever ig 
1 ( 1/16) inch fron aft stop. 


Е 
: 
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A. "he two reverse thrust disengage switches ате located in the pilot's 
control pedestal and are uccesuible through the pedestal side access 
panels, Each switch ia actuated by а cam installed on the lower throttle 
assembly clevis arm of the corresponding inbourd throttle. Adjustment 
procedures for each reverse thrust disengage switch are identical. 


2. Tools and Equipment Required 


A. А ruler or measuring tape is required to measure reverse thrust lever 
movement from the top of the pilot's control pedestal to the centerline 
of the reverse thrust lever knob. 


3. Adjustnent/Test Reverse Thrust Disengage Switch (see Figure 201) 


A. Adjust Reverse Thrust Disengage Switch. 


Ë 
Ë 


(i) Position inboard throttle lever, corresponding to switch to be adjusted, 
at aft mechanical stop. 


(2) Position reverse thrust lever 5-1/4 (6-15/36 #1/16 for eirplanes with в 
extended length reverse thrust levers) inches above top of pilot's 
control, 


NOPE: Measurement is made vertically from the pedestal cover to the 
centerline of the reverse thrust lever knob. К 


(3) Loosen cam shaft retaining nut approximately 1 turn, А 
(4) Locate cam that actuates reverse thrust disengage switch. 
NOTE: Item nuxber of switch is ink-stamped on the structure adjacent ы 
to each switch (see Wiring Diagram Manual). 
(5) Using slot screwdriver in can slot, spread cam Just enough to relieve * 
tension of cam оп shaft, Adjust cam to deactuate switch as switch А 


roller travels from low to high surface of cem. 
CAUPION: EXCESSIVE SPREADING OF SLOT CAN DAMAGE CAM. 


(6) Lichten cam shaft retaining nut to torque of 60 (£10) inch-pounds, 
Install cotter pin. 
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в 
(1) Vorify thut reverao thrust disengage switch deoctuntes as corresponding 
inboard reverse thrust lever is raised from normal forvard thrust 
position towards reverse thrust position. Switch should deactuate when 
reverse thrust lever is 5-1/% 21/16 (5-15/16 11/16 for aircraft with 
extended length reverse thrust levers) inches above top of pilot's 
control pedestal, 
- 
- Е 
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ELEVATOR POSITION SENSOR - MAINTEHANCE PRACTICES 


X. general 


A, ‘he elevator position sensor is attached to the elevator upper stop 
bracket, located on the aft bulkhead in the empennage. 
2, Tools and Equipment Required 
А, А Маса Calibrator, 2024, Burton Manufacturing Company or an Air Date 
Calibrator, WP-108, Intercontinental Dynamics Corporation, or equivalent, 
is required to supply airspeed reference to Mach/eirspeed indicators when 
testing the elevator position sensor, 
3. Adjustment /Test Elevator Position Sensor 
A. Adjust Elevator Position Sensor 


NOTE: Tho elevator pushrod end clevator stops must be properly adjusted 
(вес 21-30-0, Adjustment/Test) before adjusting the sensor. 


E 
г 


(1) Check that gust lock control lever, located on pilot's control pedestal, 
is in locked position and that elevator trailing edge is at neutral 
position. 


NOTE: Elevator is in neutral position when trailing edge is 10 (43/16) 
inches below marked rivet on left side of tail cone. Mis posi- 
tion is obtained with the horizontal stabilizer at zero degrees 
and the GUST LOCK lever in LOCKED position. 

(2) Disconnect upper end of sensor pushrod from arm. 


(3) Loosen pushrod jamnuts and adjust pushrod to length of 9-5/8 inches, 
measured between centers of attach bolt holes. ‘Tighten jomnuts, 


(u) Connect pushrod to arn. 


(5) Loosen sensor clamp bolt. 


(6) Rotate sensor to align index marks on sensor housing and shaft. Е 
(1) Tighten sensor clamp bolt. 
B. Test Elevator Position Sensor 
(2) Open following circuit breakers located on EPC circuit breaker panel: 
(а) All engine start pump circuit breakers. 


(b) All engíne ignition circuit breekers. 
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Using Calibrator, adjust pitot and static pressure to obtain approxi- 
mately 100 knots indication on Mach/alrspeed indicators. 


CAUTION: ALWAYS MAINTAIN PITOT PRESSURES HIGHER THAN STATIG PRESSURES. 
DO НОР EXCEED MAXIMUM INDICATIO OF ТИЕ MACH/AIRSPEED 
INDICATORS. 


Ror 


Airspeed indication is to be maintained during the following 
procedures. 


Set reference index on captain's and first officer's Mach/airspeed 
indicators to coincide with indicated airspeed. 


Move 812: throttle levers to approximately 3-1/2 inches forward of aft 
Stops. 


Move gust lock control lever to unlock position. 
Manually move elevator trailing edge to neutral position. 


HOTE: Elevator is in neutral position when trailing edge is 10 
(+ 3/16) inches below marked rivet on left side of tail cone. 


Place auto throttle lever in engage position. 
NOTE: If throttle levers move when auto throttle is engaged, set 
reference index on Hach/airspeed indicators for no throttle 


movement. 


Manually move elevator trailing edge dom. Throttle levers should 
move aft. 


When throttle levers stop moving, manually move elevator trailing edge 
up. Throttle levers should move forward. 


Move elevator trailing edge to neutral position. 

Place auto throttle lever in disengage position. 

Move all throttle levers to sft stops. 

Move gust lock control lever to lock position. 

Disconnect Calibrator. 

Close following circuit breakers located on EPC circuit breaker panel: 
(a) All engine start pump circuit breakers, 


(b) All engine ignition circuit breakers. 
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ELEVATOR POSITION SENSOR - МА 


А. The elevator position sensor is attached to the elevator upper stop 
bracket, located on the aft bulkhead in thc empennage. 


2, Adjustment/Test Elevator Position Sensor 


A. Adjust Elevator Position Sensor 


NOTE: The elevator pushrod and elevator stops must be properly adjusted 
(все 27-30-0, Adjustment/Test) before adjusting the sensor. 


(1) Cheek that gust lock control lever, located on pilot's control pedestal, 
_ is ín lock position and that elevator trailing edge is at neutral 
position, 


NOTE: 


Elevator is in neutral posit: wher. trailing edge is 10 (2 3/16) 
inches below marked rivet on left side of tail cone. 


(2) Disconnect upper end of sensor pushroa arn. 


(3) ісовса pushrod jamuts and adjust pustroà to length of 9-5/8 inches, 
measured between centers of attach bolt holes. Tighten jamnuts. 


(h) Connect pushrod to am. 

: (5) Loosen sensor clamp bolt. 
(6) Rotate sensor to align index marks or sensor housing and shaft. 
(7) Tighten sensor с1атр bolt, 

B. Test Elevator Position Sensor 


(1) Open following circuit breakers located on 2 


circuit breaker panelt 
(a) All engine start pump circuit breakers, 
(0) А11 engine ignition circuit breakers. 


(2) Set index bug of all EPR (engine pressure ratio) indicators to obtain 
reading of 1.40. 


(3) Set reference index on speed command indicator vo coincide with 
indicated airspeed. 


(h) Move ali throttle levers to approxirato!y 3-1/2 inches forward of aft 
stops. 
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Move gust lock control lever to unlock position. 
Manually move elevator trailing edge to neutral position. 


HOTE: Elevator is in neutral position when trailing edge je 10 (t 3/16) 
> inches below marked rivet on left stde of tail cone. 


Place auto throttle lever in engage position. 

HOTE: If throttle levers move when auto throttle 18 engaged, set 
reference index on speed command indicator for no throttle 
movement. 


Manually move elevator trailing edge down. Throttle levers should move 
eft. 


When throttle levers stop moving, manually move elevator trailing edge 
up. Throttle levers should move forward. 


Move elevator trailing edge to neutral position. 

Place auto throttle lever in disengege position. 

Move all throttle levers to aft stops. 

Move gust lock control lever to lock position. 

Close following circuit breakers located on EPC circuit breaker pane): 
(а) ALL engine start pump circuit breakers. 


(0) ALL engine ignition circuit breakers. 
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Tho auto throttle calibrator ie mounted on the front panel of the auto 
throttle couputer/auplifier which is located in the radio rack. The 
calibrator is а plug-in unit and must be installed before the auto throttle 
system can be tested or put into operation. Corrective action consists of 
remova) and replacement, > 


2. Romoval/Installation Auto Throttle Calibrator 


A. Remove Auto Throttle Calibrator 


(1) open auto throttle computer/emplifier ¿arcuit breaker, located on BFC 
circuit breaker panel. 


"WARNING: ТАС AND SAFETY CIRCUIT BREAKER. 


(2) Looaen attaching ocrews located at each corner of auto throttle Ë 
calibrator. = 


(3) Carefully pull calibrator straight out from computer/amplifier, taking 
care not to damage pins at back of calibrator, or receptacle on front ` 
of conputer/emplifier. ва 


В. Install Auto Throttle Calibrator 


(1) Make certain auto throttle computer/emplifier circuit breaker ie opened, 
tegged, and safetied. Ы 


(2) Slide calibrator straight into front mounted electrical connector of 
Computer/amplifier. Carefully apply fira pressure until electrical 
connector pins are properly engaged into receptacle of computer/ 
amplifier. Do not force fit. If mating io difficult, remove calibrator 
and check to see that no pins are dent or out of alignment, 

(3) Tighten attaching screws located at each corner of calibrator. 


(n) Close computer /amplifier circuit breaker. 


3. Adjuatment/Test Auto Throttle Calibrator 


A. Test Auto Throttle Calibrator 
(1) Depressurize hydraulic system (see Chapter 29), 


(2) Open following circuit breakers: 
(a) All fuel toost pumps 
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(0) All engine start pumps 


(c) Al ignition. 


(3) 
(4) 


45) 
(6) 


(т) 
(8) 
(9) 


22-30-1 
CODE 1 
202 


Manually place all throttle levers to mid-quadrant position, 

With self test selector switch, located on conputer/amplifier front 
enel, in off position, self test meter should indicate in гей range 

430 ve power supply). 

Rotate selector switch to position 2,(A/8 processor) 


Press end hold press to test switch located on computer/amplifier front 
panel. Meter should indicate in yellow range within 20 seconds, 


NOTE: Auto throttle warning lights will come on when press to test 
switch is pressed. 


Release press to test switch. Rotate selector switch to off position, 
Return throttle levers to aft stop. 


Close circuit breakers opened in step (2). 
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Tablo of Contents Microfilm -- Instructions For Uso 


А, Mie meroftlm contains the Table of Contents (100), and maintenance manua 
information for 611 00-8 60 Series aírorafé austomers except Ai Canada 
whose TOG reflootu а combined 50/60 Series Mointenanoo Manual. For 

` information on в speoifio airoraft, rofor to 100 for the owner or leasoe 
of that aircraft, 


В. Each Table of Contents page has tho Chapter, CODE, and Page number in the 
bottom outside corner of the page, Тһе CODE number determines the customer; 
for example, CODE 1 is United Air Lines, CODE 2 Delta Air Lines and во оп, 
me Table of Contents lists the Aircraft Identification page (1f applicable), 
Alphabetical Index, and Chapter, Section, Subject matter with applicable”, 
eircraft CODE, Adjacent to tho CODE, the aircraft effectivity is listed, 


с, Aireraft are. identified on the Table of Contents either by Effectivity Code 
Number, Fleet Нишрег, Registration Number, or Factory Serial Number. The 
Factory Serial Number is used only when the Fleet Number or Registration 
Number is not available. 


D. “able of Contents for all customers ere listed immediately following these 
inatruetions. Where applicable, the Aircraft Identification page is 
inserted immediately following the TOC. This Aircraft identification page 
contains the name of the customer or lessee, Manufacturing Series, Factory 
Serial Humber, Effectivity Code or Fleet Number, and Registration Number, 
The Aircraft Identification page will have a customer CODE аз described т 
above, = 
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PH-DEA - PH-DEH, 
PH-DEK,PH-DEL, 
ҮҮ-С-ҰТА,ҮҮ-С-ҮІВ 


D-ADIX ~ D-ADIZ 
D-ADIX = D-ADIZ 
D-ADIX ~ D-ADIZ 


D-ADIX = D-ADIZ 


D-ADiX = D-ADIZ 
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